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» * * 

PREFACE 

ABOUT ENERGY TECHNOLOGY MODULES 

*♦ . 
The modules were developed by CORD fo/ use in turo-year postsecondary technical institutions 

to prepare technicians for employment and are useful in industry for updating employees in company- 
sponsored ..trami ng programs. The principles, .techniques, and skills, taught in the modules,, based 
on tasks that energy technicians perform, were obtained from a nationwide advisory committee of 
employers of energy technicians. Each module was written by a technician expert and approved by 
representatives from industry. j 

* * * 

A module' contains the following elements: 

Introduction , which identifies the topic and often includes a rationale for studying the material 

Prerequisites , which identify the material a student should be familiar with before studying the 
module. . ' 

» • 

Objectives , which clearly, identify what the student is expected to know for^ satisfactory module 
completion. The objectives, stated in terms of action-oriented behaviors, include sucfl action 
# . words as operate, measure, calculate, identify, and define, rather than words wi*th many interpre- 
tations such as know, understand, learn, and appreciate. 

Subject Matter , which presents the background theory and techniques supportive to the objectives 
K of. the module. Subject matter is written with the technical students in mind.^ 

Exercises , which provide practical problems to which the stutient can apply this new knowledge. 

References , which are includec^as suggestions for supplementary reading/viewing for the student. 

Test, which measures the student's achievement of prestated objectives. 
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INTRODUCTION TO. TECHNICAL COMMUNICATIONS 

Communication involves the transfer of an idea from 
one mind to another. The communicative process consists 
of a sender, a message, a medium, and a receiver. 

First, the sender carefully selects the symbols (usually 
words) that form the message. Then, the sender must deter- 
mine which method, or medium, of sending the message will V 
work best. The receiver hears or reads the message and 1 
makes an interpretation*. If the receiver's interpretation 

« 

matches the sender's intended meaning , *true communication 
has occurred! This seemingly simple process is^more diffi- 
cult to achieve than one might imagine. 

In an ideal situation, the message is cl^ear and the 
medium is adequate: Since the sender's portion of the com- 
munication process has been well -executed , the receiver 
should be able to clearly interpret the intended meaning, 
however, the receiver sometimes misinterprets the message 
because of the "noise" of selectivity. 

Selectivity involves the human tendency to hear, or* 

understand, only that information with which one concurs. 

t if 

Selectivity takes three forms: selective exposure, selective 
perception, and selective retention. 

~ Selective exposure means that an individua^will usually 
choose compatible ideas and attitudes with which to come * 
in contact-, thereby limiting the environment. ' Selective 
perception is 'the prcfcess of accepting information' from 
the sender and M hearing what one wants tt> hear." Selective 
retention is the tendency tro remember 'only what one wishes . 
to remember ♦ * f 

* • ♦ *. 

Computers never have a p'roblem with selectivity; people 

always do. Therefore, as long as-one'must communicate with 



other people, one must realize that selectivity does exist. 
The best ammi^nition r with which* to combat selectivity is 
clear, precise, interesting, well -organized writing and 
speak^org . 

Transference of exact meaning is especially . important 

in technical communications. This is because the transfer 

of technical knowledge is important to company survival. 

Technology feeds on itself, each new development dovetailing 

into the next. Each link of the chain - whether that link 

J 

be a formal technical report or an interoffice memo - must 
be sound. *Not only must the communication be accurate, 
it must be^clearly writ.ten so that there is no room for, 
misinterpretation. • 

Th§ ability to write and speak well is not important 
only for the transfer of information; writing capabilities, 
as well as speaking expertise, often haye-an effect on the 
employee's advancement. This course, Technical Communications , 
shows the technician how to develop id^s in a clear, organized 
fashion. Thfe exercises included in each module will help 
the student put new skills into practice. Just as in the 
development of any new skill, practice is imperative to 
'refinement and mastery. v 

Module TC-Ol'/Y'Introducing Technical Communications , " 
explains the purpose tff the course, provides a definition 
of technical writing, lists. the basi c , principles of technical 
writing, 'and discusses how audience adaptation, the scientific 
attitude, and mechanics contribute to technical writ^i^ style. 

Module -TC-02, "Conducting, and Reporting Research," 
delineates preliminary research steps, explains how to take 
notes and how to- assemble a list of sources, shows how to 
utilize the best research tools, clarifies the differ- 
ences between reporting in writing and reporting orally, 
and between constructing formal and informal report's- 



Module TC-03, ''Writing Outlines and Abstracts/ 1 points 
out the importance of having a plan, demonstrates effective 
outlining s£eps, and illustrates topic and 'Sentence outline 
forms. The module also discusses the types of abstracts, 
gives suggestions for wri-ting abstracts, aijd explains the 
purpose for including an abstract. 

• ' Module TC-04, "Writing Definitions, 11 interprets what 
words should be defined and explains how formal and informal 
definitions are constructed. The fourth module also diagrams 
where definitions should be placed within the text. 

Module TC-05, ''Describing Mechanisms , M lists the com- 
ponents in\the description of a mechanism and points out 
some potential problems . 

* Module TC-06, "Describ mg a Process, 11 explains <how 
to skqtch a projzess., lists the types^of processes, and^ dis- 
cusses how to write instructions. 

Module TC-07 , ^Perf^ming -Oral and Visual Presentation*", 
explains the importance of -considering the .audience;- lisrjs 
suggestions for using visual aids, discusses how to prepare 
for and, conduct an interview, "gives tips for leading group* 
discussions, and shows liow to use and construct chajrts and* 
graphs. . \ — 

Module TC-08, "Putting Skills Into Practice: Formal 
Report and Presentation , " all'ows the student to have an 
opportunity to apply new writing and tepeakirig- skills in . * 
a cohesive effort. The 'student will select a topic suitable 
for a formal report , fcorlduct preliminary research, construct 
and adapt an outline, take notes, write 'a rough draft, and 
present an oral rej^;t that includes a defense and„ a question 
and-answer ^session . The eighth module is a culmination % 
of the writing and speaking 'Skills that have been developed 
in modules one. through seven. * Therefore $ * this module can 



be used^by both the instructor and the student to evaluate * 

progress/ ^ ^ 

The author of Technical Communications assumes that 
• • — j — / 

the student is competent in spelling, grammar., and 'punctua- 
tion. If this is^not the c,ase, there are many helpful texts 
that can assist the student. The focus of this course is 
r on teaching the student to communicate clearly, and well* 
in a technical environment. Topics addressed are those 
suitable fpr the industry-oriented student who wishes to 
cultivate writing and speaking skills as these abilities 
apply to the workplace. 
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PRODU CTION 

_ li — ; ■ — { 

Every person who works in industry must be able to 
communicate with others, . both orally and in writings For 
. some technicians , the task jO v £ writing' memos and making out 
reports is s.eldom'*needed; for others, it is an everyday duty. 
Regardless of 'how often the skill is used, communicative 
ability is a requirement^ f qt getting <a job, foryce-eping it, 
and for being* promoted within the organization. I Whether .a 
report be a one-page,' f ill - in- the-blank maintVo^rice report 
.or a 200-page proposal', each is critical to a company. 'An 
oral presentation may affect a million dollar climate con- 
trol, system.- The pers.on' preparing- the written or oral re- 
port i£ being paid to be accurate' and effective.. 

The purpose of this- course is to' prepare the technician 
to handle everyday writing and speakiftg duties.. Since writ- 
ing skills are' usually moi\e difficult to* acquire and perfect, 
more time will be, spent discussing writing jhan speaking*. 

This module is an introduction to .the Technical Communi- 

. * ■ 

cations ^:ou'rse., % Its purpose is to acquaint students with - 
*five importanj^ aspe-cts of technical communications: (1) a „ 
\ definition of .-technical writing, (2) the ba^ic prindiples of" 
N \techiucat writing, (3) ^technical writing styles, (4)* mfechan- 
ipjs^ and (5) % an r introduction to oral communications. 



.. ' PREREQUISITES- 

«, The student should have completed at least one semester 
or quarter o£^ col lege.- 1'eVel English .composition. 
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OBJECTIVES - . 

1' 

Upon completion of this module, the student should\be 
able to: 

1. Golfipare v an example of technical writing and an example 
of nontechnical writing , showing similarities and dif-, 
*f erences . 

2* Define technical writing by listing and defining its 
five characteristics. ^ . * 

3. Analyze ex-amples of t technical^ writ ing by ^escribing 
* how they contain the five characteristics. * 
4*. List and define five principles of technical writing. 
5. Analyze an example of technical writing to determine 

.if it foJLlows the five principles. 
6.. List ancT explain the main considerations in technical 
writing style* 

7. * .Rewrite poorly written ' items , correct i*ng* errors in 

style and mechanics. 

8. * List and explain the most important aspects in tech" 

nical writing style. „ < , 

9. List the* reasons for ^studying* oral communications. 
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purposKo^coi 

Technical communications, which consists primarily of 
technical .writing' and 'oral^fcresentations , may sound as ' - 
though it "is "practiced only by professional • writers . Actu- 
ally, any technically^ trained person with, some education \. 
beyond high school- is engaged in some form of technical 
commufiications . Experts have .estimated that for every piece 
of equipment manufactured, 20 pieces, of writing are gener- 
ated, i If even ha lathis/ number is correct, most technicians 
abz iCivolve*' in technical communications in some way. Their 
jobs- d&aend on it. v 

\j4any times a pe.rson chooses a technical field without 
realizing- that to^^ajjcceed in its one will be required to 
write -reports , orders , .ins truct*bjis , letters, memos, and 
give oral presentations. EvennsJie ta°st work-oriented tech*- 
•nician must communicate with others*. Usually, the higher 
the salary involved, the mora writing and speaking tasks re- 
quired of the technician. * 

Most technical communication is prepared ta help some- 
one do somethings or make decisiqns. The' technician has in- 
formation and shares it. This can be exciting for the per- 
son who has the ability, to M get things down on paper!' or , 
'.'put it -into words." 4 But for the person who knows the in-, 
formation — yet is not capable o£ conveying it — poor writ- 
- ing skills often mean staying in a- low-paying .j ob- ' 

Why' study technical communications? Two reascmsLare 
-/clear. Most technical jobs require it. Promotions and good 
4 salaries depend on it. furthermore, communicating can be ' 
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fun and exciting for the technician who must explain a "proj- 
ect to the boss or pass along test results to the next 
technician*. 'Even when ordering parts, refined communication 
skills foil! be helpful. 

discussion of technical communications coul^ cover 
many areas, but this module is restricted ,^o a definition, 
some basic principles, some characteristics of technical 
writing style and mechanics , 'and a briaf introduction to - 
<jral communication . It is necessary that a the technician ' 
thoroughly understand this information be-fore those essen-« 
tial on-the-job reports .can be ? "bqnspructed. Technical ./ 
. writing is logical. This quality often makes technical 
writing easier than other types^ of writing. 



DEFINITION- OF TECHNICAL WRITING 

' N • ' ' ' ^ ^ ^ V \ 

First, whatsis technical writing? ObVrsrrisly, technical 
writing deals with science and technology in some way. 

-Normally, tecTuTical writing is ^mere exposition (writing that 
explains) about technical and scientific subjects. This 
writir/g can be very simple highly complex, but ;t must. 
(1) /deal with a scientific -subject- and- (2) reflect certain^ 

•'characteristics. x 

♦ A short example of technical communication could be the 
instruction^. bn. a medicine' battle : "Two capsules three or 
four, time* daily . No more than a total of eight capsuljes in 
any/12-hour perio'd." 

/ The following excerpt, taken from a course 'oq Mechani - 
cal Devices and Systems , is an example of mechanical techr * * 
nical writing: "The shaft forms an. integral part of almost 
all power transmission equipment. Its basic function is tt> 
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transmit power from the power source, to drive components 
such, as pulleys , t sprockets , gears, and coupling* . "-jf 

Technical communication can result in a number of 
end p'roducts , such as the following:- 

9 • Business letters (\ ^ 

• Reports - ^ 

• Journal articles 

• Abstracts 

• Or^l pre-sentatiojis 

• Instructions 
•• Memos 

Brochures 

• Proposals 

• Graphic aids 

What characteristics typify technical writing? First, 
as* mentioned previously, technical writing always deals 
with a scientific matter, whether that subject be how to 
start a lawnmower, the progress of a lab experiment how 
clouds form, what ' procedures- must -be followed in bench test- 
ing an air conditioning compressor, or how to build a nuclear 
weapon. 

The second' characteristic, which represents perhaps the 
most outstanding difference between technical writing and 
3ome other types of writing, is that the technician always 
has in mind a specific reader or group of readers who have , 
similar backgrounds. In other words, technical communication 
is always aimed toward a specific audience (person* or group). 

If the technician writes to a target audience, it fol- 
lows that every aspect of that writing (or speaking) — vocab- 
ulary, graphics, everything — must be adapted to the level 
of "the per son, or persons for whom the conui^inication is in- 
tended. This does not necessarily mean that the language of 
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the writing (or speech) should reflect a certain level, 
e.g., junior high or college level. It simply means that 
the material is aimed_ carefully and directly at a specific 
person or group. % * 

Third,- technical writijig follows certain fprms, which 
various authors refer to as its formal aspect* These 1 
forms —special vocabularies, graphic aids, and conventional 
report forms — are usually specified by the 'organization for 
which the writing is being done, for instance, even a daily 
log kept on a machine must be recorded in a certain fortn. 
In this context, formal should not be confused with formal 
vs > informal. "Formal" does not mean' that the writing 
sounds formal; it simply means that the, writing follows 
Certain forms or formats. Although technical writing often 
sounds dignified, in this case, formal refers to, form - not 
dignity. ^ • , 

ff Form M often means style and format specifically re- 
quired by the organization. It is important that the techni 
cian study the required -forjnat and follow it to the letter — 
which means .adhering to the correct formal aspect, this 
could include using bold headings, prescribed punctuation, 
designated graphics, or other such items. 

Often the communication can 'sound dignified because of* 
its fourth characteristic: a scientific point of view. 
Most such *writ ing — and speaking — is clear and concise, 
unemotional, and objective*. It is not intended to amuse, 
entertain,- or even educate in the broad sense. The singular 
intent is ;to inform in the clearest possible way. 

Consider the following examples. ^ A service manual is 
not intended to be recreational reading. A test report is 
not .intended for, the general public. A parts order is not* 
.designed fo be interesting. An oral 1 presentation is n<pt an 
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.after-dinner-speech. In each case, clarity is of *the .utmost 
importance. And clarity, as stated before, is achieved by 
writing for a specific person or group — a condition that 
cannot be* avoided. * Cljear communication always means having 
a particular audience is^mind^ 

The fifth characteristic of technical, writing is the 
use of certain techniques — definitions, descriptions of 
mechanic^, descriptions of operations or actions, classifi- 
cations, -and interpretations —which are the building blocks 
of most writing that a technician does. When the- technician 
is familiar with each tool necessary' for communication, al- 
most any writing assignment is possible. 'For this reason, 
this course includes major discussions of each technique. 
For example, consider the following; 

• Most reports contain a' few definitions, both simple 
and complex. m 

• Although instructions must explain- how 'something 
works fdescription of an operation) , the writer 
must also describe tjie device and its parts_____^- 
(description- of a mechanism) . 

• Groups of items must # be classified or separated 
into "piles" determined by some principle or basis. 

• Facts, too* must .-be sorted and evaluated. t This — \f-^ 
'is interpretation. 

; In summary, the preceding has presented important back 1 

ground details, including a definition of technTtal communi- 
cation, some reasons for studying technical communication, 

a comparison of technical and nontechnical writing, and some 

« 

characteristics- of technical communications. 
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BASIC PRINCIPLES OF TECHNICAL WAITING 
* > 

• 

Are^ there some basic rules for good technical communi- 
cation? The answer is "yes." In fact,, there are many funda- 
mental rules and principles for good technical style, but 
the following five, selected by Mills and Waiter in Technical 
Writing , 4th ed. , appear to be the most* widely accepted: 

1. Always have a specific audience in mind, even if this 
audience is an imaginary one. Assume that the audience 
is intelligent, but uninformed, on the subject. 

2. Have a specific purpose in mind. Be sure that every 
sentence, word], and illustration contributes to that 
purpose. 

3. * Use simple, specific, concrete, and familiar language. 

4. "When beginning each section, tell the audience what 

each section WilJL , contain. * At the end of each section, 
summarize. In other words, "Tell- thenfwhat you are 
going -to tell them; tel-1 them, ' and then tell them what 
you told them. " ' ' ~ * 

5. Make all reports appropriately attractive and neat. 

As previous paragraphs have stressed, having a c definite ' 
audience, in mind is essential. A technician is never allowed 
to write a report and then pick out a reader. In addition/ 
each piece of communication has a definite purpose. 'Perhaps 
the purpose is to instruct , perhaps^fo inform, pgrhaps to 
enable the .person to perform an operation. Regardless of 
the purpose selected „ v the technician must leave out anything 
that does not contribute to that purpose. 

• The writer must use clear language. If the term is 
targeted to a specific reader, then the writer will know 
what leve.l of language to -use, jWhat -might be a complex term 1 
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for one reader might be the simplest word for another. An 
uninterested party can sometimes help find unclear passages 
by reading what rthe technical writer has written, 

Telling ths reader or listener what to expect is also^ 
helpful. This can be compared .to giving a group a roadmap 
of an unfamiliar area and then giving them a tour. The 
tourists know what they are going to see before they see it. 
In writing, beginning statements like, "The purpose of this 
report is..." or. "When you examine the project, please look 
for these three developments.:." or "The test produced these 
results..." are ways of preparing the reader for what is to 
follow. Since most technical communication is designed to 
help another person, it is essential that the reader.- or 
listener — understand the material. Introductory statements 
of purpose and initial or beginning summary statements can 
ensure that the reader. does not miss anything/ A summary 
does the same thing. The writer should not worry that he- 
or she is repeating the same items several times* Remember, 
the purpose of technical writing is to help the rentier under 
stand. m * 

The last principle - make all reports appropriately 
attractive — means that the technician must again evaluate 
the audience and the purpose. If the report is a simple log 
o£ the performance of a machine, neatness and accuracy will 
probably be enough. If, on the other hand, the report de- 
rails the prog-ress of an important energy research project 
and will be distributed to the top administration, more time 
Should be spent on illustrations, binding, typing, and other 
aspects. The technician, regardless erf level, never escapes 
having -to analyze the audience and the purpose of each piece 
of communication. ' * 



IB 



TC-01/Page 9 



STYLE 

* So far, this module has briefly discussed the defini- 
tion of technical communication, its fundamental character- 
istics, and its basic principles. The next topic is style, 
.i.e.*, how reports and other such end products are presented 
Style is applied to many areas of life: clothing, 
ses, automobiles, art, dancing,— almost anything. Style 
can be defined as "a distinctive manner or mode of express- 
ing, presenting, or doing something ."A In communip at/ion „ 
style is ttip way an idea or explanation is presented. In 
other words, style ^involves the ^angjuage that is use4^ 

Style in technical writing can involve audience adapta 
tion, scientific attitude, afld mechanics. 

* 

AUDIENCE ADAPTATION v \ 

• * 

Once the purpose of an item is assigned or selected, 
most experts agree that audience adaptation heads the list 
of requirements for good technical communication style. 
And seeing the subject from the reader's viewpoint is part 
of audience adaptation. 

. F^r instance, is the.' intended reader an individual 
or a group? ^If i-t is a groyp, wh^t kind? If is an in- 
dividual, is it one who is known by the writer or one known 
*tfnly by reputation? After these ^questions are answered, 
then everything,— terminology, illustrations, calculations,- 
length, the introduction — should be adjuste^d and adapte.d 
*to fit the audience. 

The purpose for writing to a target audience is clear. 
The likelihood that the writer will be present when the * 

,' 
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reader tackles the report is remote; therefore, the report 
should eliminate any need'for expirations. * Similarly, 
if the technician is .speaking, to a, grtfup of several hundred 
people, eliminating the chance for quest iofi;s , afterwards , 
the ^Jj/al report should be clear- tp the audience. If it 
is jior clear, the technician failed to adapt writing or 
speaking to the target audience. „ 

Just as a poem and a manual for a lawnmower have dif- . 
fe^rent purposes, purposes for technical^bemmunications dif- 
fer: Vot instance, a cons truct ion 'foreman^ askikg for a 
progress report on a solar-powered- heating unit being, in- 
stalled does not need a lengthy discussdon on how to size 
tubing. However, the late shift in a cooling system test 
lab nee'ds ^concise- information, no^ general itdes , from the 
r^irst shift. Likewise, the ojmer.of a company may need * 
a detailed report on a mechanical breakdown or the reasons' 
for purchasing new equipment to replace outdated equipment. 
Perhaps an oral' presentation to several businesspersons 
art^tjie reasons for converting * to solar. power, on the other 
(hand, may need * to be rather; basVc . ' 
\ . What elements in 'a technician ' sr report must be adapted? 
Everything. Every part, in some way, is influence* by the 
^intended audience: Tb be m/re -specif ic , the ^writer, must 
adapt three main elements v/ vocabulary, sentence structure, . 
and organization. *- p 

First, how does one adapt vocabulary? The easiest 
way is to av<yid* using words the audience does f not know. 
Very few bosses complain that reports 'from their workers 
* are' too simple. However, if the technician must use a, word 
that*the audience may not know, the w.ord should be defined. 
.This important point is discussed in detail* in* a later course 
module. ... * 
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What "about sentence .length Ordinarily, sentences 
should be ^relatively 'simple.* "Relat ively" means' f, it depends 
on the reader* 11 -for* instance , complicated ideas should'* 
"be in sentences thai average -no more than 10- to 12 words. 
On the other hand, simple i£eas may be expressed in sentences 
that a^rage twice as lopg/ The waiter should remember 
that the* technician ! s ^task is^to communicate as clearly 
as possible, not imgress the reader. .Therefore, if there 'is 
a real question in th$*w*iter <f s mind about the educational 
level of the audience^the writef should read other items\ - 
written for the same\person or groyp of persons, look caret 
fully at the style of the other materials, and then aim / 
jthe writing to, the' same level. This -suggestion also applies" 



to vocabulary, complexity of coverage, and other sentence 
structure characteristics. * 

The third element' Requiring written adaptation is or- 
ganizatidn. Normal ly., the writer organizes material in 
the normal way: ■ intr.od^cf ion , body; and conclusions In 
this order, t;he write* explains-' the purpose of an experiment, 
♦describes the experiment, and then state's the conclusions. 
However, this "normal" organization can 'be adap£fed*if t£e 
writer is not sure how'ihuch o£' the experiment the reader 
will understand or have time to Yead. ^ summary of,, the ,. 
conclusion can be stated at. or neaf^the beginning. The « 
reader who does not have the background to understand the 
experiment, or does not hq,ve the time to read the, details, 
may simply read the introductory ^conclusions aiui skip the . 
rest. . ■ / * 

On the other handi,* the reader who wishes to .read all 
<the report may do so. Us ing 'this 4 procedure , it is possible, 
that the mana£#r t foreman, or* owner of the" company jnayread * 
only the r f%° r t's conclusions; whereas, the lab technician 
may read th^entire report. . 
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To summarize this section o.n audience adaptation, the 

following questioh is-- -repeated: What mus't be a^pted to 
■ « 
> ^£he audience? Everything. More specifically, the technician 

should adapt vocabulary, sentence structure, and organization 

to the target audience. \£Iothing takes the place of a few 

minutes spent* reading-, other items prepared for the same 

^reader. It may save rewriting, qonfusioh, or correcting 

atfother technician/ s mistakes . 

The technician should also consider Kqw- t£e report 

« 

will be used.. Is it a' proposal to persuade top management 
to make major changes," or islit general 'reference material? 
•Will it be used as a guide for\several future decisions, 
- or will it^be read once, and thrown away?^ Will it be used 
under specif-ic -conditions^ or in a number of situations? 

• Will it be used as a^set' of instructions or just general 

• injforma%aon? 1 The waiter 1 s ability to know the answers to 
theses queVt ions ^ and t-o. 'adjust his oivher materiaT to suit 
the." mdienC* , will' make the -writing moVe useful ami definitely 
impress the person paying for the report: V 




CIENTIFK ATTITUDE 

... / " 

The second characteristic of technical communication 
is what is commonly called the "scient^£d:c attitude. " This 
means that» technical writing sounds dignified and abjective,' 
To be more specific, scientific attitude concerns (1) accu- 
racy of facts, care in acquiring and evaluating facts, 
and (3) formality anci objectivity in reporting facts. Re-" 
ports are not intended to be humorous; they are impersonal.^ 
They usually do not re*£leot opinions, and thfcy.must be 1 
accurate and clear. • ? 
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\ The following three questions are ones often asked 
by writing students : , (1) "Can I use personal pronouns? 11 
(2) ff Do 1 always have to use active voice? 11 (3) ff Can 
I use masculine pronouns?" 

First, cag. the technician use the personal .pronouns 
"T," f |we," ff you; ,f "us," or ,f our? M Modern style has Softer*^ 
a little, and* many companies do allow ff I lf *or "you" under 
icerta'in circumstances; but personal pronouns can usually 
be avoided as follows: 

1. I have tested the new machine. 

2. -We have tested the new machine. ' ; 

3. The lab technician test'ed the new machine. 

4. The new machine was tested. % • 

In* the sentences above, the first two sentences contain 
personal pronouns. These pronouns were replaced in the 
.last 'two 'sentences.- . . 

The personal pronoun "you" is, the most common and most 
familiar; therefore, "you" slips in the Easiest, insider 
the first sentence tie low: 

r. • If you forget to turn on the machine . . . . ^ 

2. ' The operator should not forget to turn on the 
' machine . . . * . - 

3. * It is necessary to turn on the machine. 

The last two sentences above show ways of omitting 
M you ff >in technical writing. The writer should avoid state- 
ments such as "The' package contains your instru<5tions" when 
a statement lik^j "The package contains instructions" is 
more clear. Most authorities suggest\avoiding fprst and 
second person pronouns (I, we,- you) 4 unless one knows they 
are acceptable in the organization. . • 

>The next ^question "is , ,f Do I always h$ve to >use\active 
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voice?" Ac£ive*voice means the subject of" the sentence 
is doling the acting, as in '/The operator started the machine 
Passive voice means the subject is receiving the actfbn,^ 
as in "£he machine was started by the operator. "* In most 
cases, the active^ voice is more-*f orceful , less wordy, and 

more interesting. ^ - - - 

In the following 'example the" first sentence, which 

uses the active voice, is. better: ~ 

/ / * ' ' 

1. The, four experiments produced similar results. 

2> Similar results were produced by the four experiments. 



In some instances, however, the aetive voice may jiot 
be best. In the two sentences below, the second one - which 
is pasisive — is .shorter a-nd clearer: 

1j They examined th^first machine and foun,d it was better. 
2s £n examination of the first machine showed,^ to be 
'better. . ^ \ 

Not only is the first sentence longer, it contains the pro- 
noun "they ,"- without telling to whom "they" refers. In suijr 
mary, use active or passive voice, whichever is clearer 
and uses fewer words. >• * * 

"Can I; use masculine pronouns?"' asks the technician. 
"Will my company let me say .'The machinist should bring 
"his hammer, v f or will* I have to say, 'The machinist will 
have to bring his or her hammer?'" The rules for writing 
state that "he," rather than -"he or she," is correct.. Modern 
trends and pressures have required some companies toavdid^ 
references to oife sex over another. Check the company style 
guide. Consider the audience.^ If the item is being distrib- 
uted only within the organization, the question pfo.bably * "* 
•is not as intoostant as it' would be if the material were 
intended "fdrj a wider audience. The standard rule applies: 
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"When inMoubt, leave it out" — or write around the problem. 
Simply s£y, ,f Ttie jna chinlS^^ho u 1 d bring a hammer." < 



MECHANICS - • j . 

This section on style would not % be complete without- 
some comments dri mechanics. This course assumes that the 
student has finished at least one writing .course at the 
college level . Therefore , nothing is included concerning 
sub j ect- verb agreement, comma splices, spelling, pronouns, 
pronoun-antecedent agreement, arid similar grammar probTelns. 
Nevertheless, some suggestions on the mechanics* of styj 
may be helpful: 

pj? s Always choose the most ^precise word. 

• Adjust length and complexity of sentences to the r 
reader. i 

• Adjust paragraph construction an4 length to the 

reader. . . v 

I 

Of these thre$ suggestions, choosing the right word- 
seems to be the most difficult suggestion to follow. Perh- 
aps two misconceptions influence the technician; the feel- 
ing, that (1) <the writing of an educated person must sound 
a little more sophisticated and be a bit more complex than 
the average worker's 2nd that (2) an expert in a subject 
should use a large number of technical words^ that a non-. 
technician does not understand. Neither statement is true,. 
-\ As stated previously, good technical writing is writing" 

the reader can understand; thp material should inforih above 
^ 1 everything else. " 

* What are some ways of chcrasing the right words? The 

• following suggestions <4re criteria: ; . 
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Choose the most accurate word. There are 'slight dif- 
ferences between "advise 11 and "inform, ,f "few" and "less, 
"infer"- and "imply," "theory" and "opinion/' 
Be Specific. Attached could' mean "welded, "^"soldered," 
or "bolted'." "Device" could be a^ machine, a test in- 
strument, or a tool.' Cnoose the exact term. 
Leave out unnecessary ^ords . "This is the definite ' 
answer" * could read, "This is the answer." "The house j 
was built for the purpose of providing forage" could I 
read "the house was built to provide storage." Modify -j 
ing words, such as "appreciable," "comparative," "neg- 
ligible," and "relative," are often ambigupus and can 
be avoided, the wmter ^should flake words like "suit- 
able," "reasoriabl<rf" v and "sufficient"' have a definite 
reference. -For invance, "The project will be finished 
in reasonable amount of time" is indefinite. 
Use' simple words with which the reader is familiar. 
Unless the writer or ^speak'er knows the intended audi- 
ence, this rule means little. The writer must use 
simple, clear language. Beginning writers often fee! 
that substituting simple words for technical terms 
will resul$ in a less precise meaning' or will sound 
less professional. This is wrong. As. stated previously , 
no one ever complained that a report was. too simple* 
The writer should'use "begin," not "instigate"; "payj," 
not "compensation"; "start," not "activate./ 1 ■ ^ 
AvoicKtechnical jargon when possible. Choosing simple 
words also means avoiding technical' worths if the reader 
or listener may not know what they mean.' Such terms 
may be familiar to the reader. However, » if they are 
not Rnown to the reader, confusion can result. "Pot" 
(potentiometer), "meg" (megk-hertz) , ami "njic" (microtn- 
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eter) may be familiar only to a person -in a specific 
field: The writer must always choose words with >the 
audience in mind, * * 

Sentences and paragraphs should also be constructed- 
with the reader, in mind. An average sentence should be t 
no longer than 20 words. If the reader 'is not "familiar p 
with the subject, shorter sentences are in order. Precise 
instructions often require short sentences. 

Paragraph length is dictated by -the subject being dis^ 
cusSed. A paragraph normally starts with a topic sentence. 
The remainder of the papagraph # develops the first/ idea. 

One other consideration is eye relief v Long paragraphs, 
even if they are only about one- subject, do not make easy 
reading. It is difficult for a reader to follow a page- 1 
long paragraph-. v 
■ If the writer really wants the rea'der to know and under- 
stand thfe material, the material should be divided into 
shorter paragraphs. For instance, in a tep or tuof. three 
lab test results, the reader could more easily Understand 
three short paragraphs^ than one long one. 



INTRODUCTION TO ORAL COMMUNICATIONS 

* Even though the major portion of this course is devoted* 

tV* r the writte-n aspects of technical .communications , this 

in no way lessens the importance of oral communication for 

the technician. Most people spend more job time speaking 

tljan *wr iting. The* technician is no exception. Instructions 

are usually given orally first and then in writing. The 

* # 

technician may also need to explain wri tten items to other 
employees . 



4 
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• Only one module is directed toward oral communication 

because many of the suggestions for writteit communication 

apply r audience adaptation scientific attitude, and organ- 

i zatienx just to name a few. Although the technician will 
, <? 

spend more time communicating orally than in writing, writing 
skills usually seem to require more study and practice*. 

The module on oral communication concentrates on the 
organisation of oral presentations.^ As in written materials, 
oral reports should ,be clea-r and informative above all else. 
The listener must understand the speaker; this is bften , 
critical for the organization. . , . 

Clear and informative presentations also involve suit- 
able graphics; therefore, visuals receive major emphasis 
in the module covering oral presentations. The listener 
who hears *the presentation only once must be' appealed to 
through as many senses as time and resources tfill permit. 
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EXERCISES 



Choose arr example of technical writing and an example J 
of nontechnical writing and compare them, noting simi- 
larities and differences . The technical writing exam- 
*pl'e can be a chapter from a book or a magazine article. 
The other item can be a, short story, an essay, a chap- 
ter from 'a novel, or any other nontechnical example. 
Examine items such as intended reader (audience) , 
u^r-g^n-ization, subject matter, scientific attitude, 
word choice, sentence and paragraph length, and other 
characteristics presented in this module. This analy- 
sis should'be 300 to 500 words and should begin with 
a clear, concise introduction. 

Write a 300 to 500-word paper examining a technical 

article o.r a chapter from a technical book to deter- 

mineXif it contains the five characteristics of tech- 
\ 3 ■ 

nical\writing . Use as many direct references to the 
source\as possible. Do not generalize, and do not 
summarize the article .except to support a statement. * 
In 300 to 500 words, compare t>wo technical articles 
or chaptVrs to determine how well they follow the 
five basic principles of technical writing. Use 
direct references to support all statements; do' not 
generalize. Start with, -a clear introduction. k •* 
Rewrite the following sentences, making them clearer ♦ 
and more .specific: 4 . ** 

a. Prior to evaluating the new equipment, condensed 
moisture should be adequately nemoveci froiij the 
equipment 'by either tilting or inverting, which- 
ever is more compatible with th^ configuration 
of t}ie item. , v . 
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b. Red numerals have been attached to identify the 
various adjustment knobs provided inside the door 
of the item. 

c. It would seem to be a relatively desirable objec- 
tive to terminate the previous process and to 

* . . . * 

initiate the new one if reasonably optimum results 
are to~bre~suf f iciently obtained. - 



d. The first thing that must be adequately accom- 
plished is to initiate the new plan. 
Combine the following short sentences into one well- 
constructed longer sentence. 

a. We finished sanding the surface. We gave it a 
new coat of paint. * * 

b. These reports show that the new engine has failed 
to perform. The writer does not explain fully. 

c. Now we have the required cable. The lines can 
be laid to the project. Delay is no longer 
necessary. 



( 
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r 1 . Define the following characteristics o£ technical 
writing: 

. 4. -Scientific subject matter — 



b. Formal aspect — . 

r 



c. Scientific point of view - 



List five special techniques that are the building 
blocks^ of technical writing. 



0 
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3. List and define five principles of technical writing, 



r 



4., What is reader adaptation? What' must be adapted? 

What are some suggestions, for adapting material to a 
reader? — - J ^* 
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What are some characteristics of scientiific attitude? 



x 



Should personal pronouns be used„in technical writing? 
Explain. 
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7..* List three ways of chofosin£ the right wofd in technical 
•writing, " ) 



. ) 

t 




f 



8, /Why is a module on oral 'communication' included in a 
* course about technical communications? 
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9. Wh^t are some suggestions for written communicajrori 
that also appiy to oi;al communication? . 



\ 
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INTRODUCTION 



The communication assignments that a technician handles 
require many talents. Sometimes the answers %6 questions or 
problems must be researched. In these cases/ the technician 
must ptit on the hat of- the researcher. For instance, a re- 
port, an oral presentation^ or a reply, ,o 7 £ten demands exact 
information available only through reading original documents 
Where should the technician start this task? What methods 
should.be used? * How can results be reported? This module 
attempts to answer these ques/ti'oris and others. After pro- 

9 

viding background information, this module will discuss hpwl 
to complete preliminary research steps, how to assemble a 
bibliography , and how to- use research results. 



' PREREQUISITES 



The student should halve completed the first module of 
Technical Communications . """" 



OBJECTIVES 



. 'Upon completion of' this- module^, the student sKould be 
able to : r 

1. List; preliminary steps in conducting researiji. ' 

2. Define the terms "primary"^ and "secondary" sources. 
.3^ List four suggestions for conduct ing w an interview. ^ 

4. List Your steps in^ assembling a bibliography. » 

5. Define the term "accessing "tools . v List key types. 

6. Knpw* how to look- for subject headings. 
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7. Understand the basic format of indexes like'the Reader's 



Guide to Periodical Literature. 

• r- - i 

8. Define the terms "index" and "abstracting service-* 11 

9. Define the term* "i-n formation center." 

10.. ^ List five ways of- utilizing the research results. . 

11. % List four items of ' information that should appear on a 

note card. * 

12. Know-how to construct ah annotated bibliography. 

13. Know the main differences betweeji informal and formai 
reports. ^ 

14. Know how to construct each element of a formal report. 

15. Know how to use subject indexes. 

16>. • Construct a thoroughly-researched bibliography. 
17 \ " Construct an ^informal report. 



i 



\ 
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SUBJECT MATTER 



' . CONDUCTING AND REPORTING RESEARCH 

Although it may. seem a bit unusual to insert £ module 
oh conducting and reporting research so early in Technical 
Communications \ a closer examination of the 6 specialized tech- 
nician's duties will show that one must constantly stay abreast 
of technological developments. Technology is always in a 
) state of change: The technical communicator must be *aware 
of these changes. An energy specialist is expected to be - 
awar$ of all new governmenl^and public developments. An 
electronic technician needs to keep up with important changes 
, and improvements. An automotive specialist has to know about . 
changes in the industry and in government regulations. In 
addition to keeping up with technological • 'developments oneself, 
. a technician often must help others keep up. This is accom- 
plished through oral and written presentations. 

^ Effective presentations require research, and doing 
research means using research tools. ""Research tools may be 
fotmd in*a college library, a public library, an industry's 
collection, or one's own research area. The technician's em- 
ployer, supervisor, or. customers expect an informed report*} a 
technician becomes an expert by staying abreast of technology. 

Staying current is^ difficult because technology changes 
so rapidly- and a large bulk of technical material vs being 
produced annually. Even in a highly-speci'alize'd field like 
laser technology, publiehed material (in the form of articles, 
books, proceedings of seminars, and test reports) is constantly 
^ being disseminated; For example, the following facts from 
Andrews and. Blickle ' s Technical Writing book (page 14, see 
References) show the staggering increase »in published techni- 
cal information: * 
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1. From 1960^-1974 , scientific and technical books pub- 
lished in^tfte United 'States rose from 3,379 titles pub- 
lished by 1960 to 14,442 titles published through 1974. 

2. From 1960 to 1974, the number" of scholarly journals in 
the United States increased from 1,490 to 1,945. The 
"vttrrldwide increase was from IB JfoiO to 49 ,440. 

3. From 1960 to 1974, the number of^scholarly articles'' 
increased from 106,000 to 151,000. , 

; 4. Federally-sponsored scientific' and technical reports 
rose from 14,750 in 1960 to 63,060 in 1975. 

Th£ technician who manages to keep up with this *inf orma- 
tion boom must be an ^active reader and researcher. Informa- 
tion dissemination is paramount during this century. % The 
efficient technician is certainly not expected to be *ac- 
quainted with everything being published, but the person who 



^es little or no reading x -jrrsoon of little use to the corn- 
party. , 

I To do any kind of research, from the very simple' to the 
highly complex, the person must ... 

• Follow certain preliminary steps. 40 
Assemble a list of sources. 
^ • "Efficiently utilize the material discovered. 

* i 

\ The purpose of this module is to h^lp the technician 

understand and employ these three steps. It is assumed that 
* 

the student understands the basics of research, although some 
. time will be spent in reviewing how to, use the Reader's Guide 
|and the card catalog. 
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COMPLETING PRELIMINARY STEPS 

Before a technician tackles any researgh project, some 
preliminary steps should be followed. The term '"research , "j 
in this con^xt, means any "type of systematic search for >n- / 
formation**- regardless of whether the' information sought is j 
a minor it'em or a mass of . data that will result in a lengthy 
report ©representation! The careful performance' of the re-< 
quirements of each step will ensure efficient completion o£ 
the research ,task. 

First," the researcher must have a specific purpose in 
mind. What answers does £he researcher need? What problems' 
are involved in getting, answers? ^ The technician's purpose 
may be to gather all^test reports on a specific piece/ofi 
"equipment. Or perhaps the technician's purpose is ta deter- 
mine if the cost of changing from one source of power to an- 
at- h e r i s s p r -a^-tieal-.- - A -€-lear- understanding of the reason to 
conduct a search is important; having a clear purpose can be 
a~real time-saver in doing research. . 

Second, the researcher shpuld make a preliminary outline 
of his subject, unless the aecessary information is brief. 
A tentativ/~outline can be prepared using several methpds . 
(See ,the module on outlining.) Though tentative ,\an outline 
provides a plan by giving the researcher an idea of the items 
|o be sought and the route- to be taken. t 4 \ 

I The reader must remember that the preliminary outline is 

E f eiitat ive *, therefore , % construction is based on^ what is called 
h educated guess. . , 

To make an educated guess/ the researcher's first ideas 
should be thos.e ideas already in mind. The module on out- 
lining discusses brainstornfing. Here is a good place to use 
the technique. 



* Outline ideas can also be generated by reading the table 
of .pohtents ;frolh books: in the appropriate subject- area, or 
through perusing titles of related journal or magazine arti- 
cles. - The educated gifess is based on these three pre; 
research, researched subject elements. 

'Third, the technician should estimate what portion of 
the research will involWe primary, and which part secondary, 
sources. Primary material consists of facts and inferences t 

made, by the researcher tnrough personal observation and ex- 

> » v > 

perimentation. Secondary * facts and inferences are those dis- 
covered by^ others and conveyed to the technician through con- 
versations , 5 interviews , or published information. In other 
word§, primary material is original research the technician 

-will have to carry out. Secondary material 'is data already 
published and requires only that the technician se^ch jour- 
nals and «ther publications. 

___ _ J! u st^ all^ of the necessary information come from primary ^ 
or secondary sources? Or -some combination? ?these questions 
do not have ;to be answered in the early stages of research, 
but the researcher must realize that the answers may affect* 
research. methods . Just because the technician knows that the 
needed information is in print does not mean that finding the 
informatipn will be easy. Conversely, the technician's having 
to conduct some experiments and do some reading does not mean 

'that the^prtfj ect is difficult.- Each assignment is simply dif- 
ferent/ Preliminary study helps ^determine , and in some' cases 
eliminates, upcoming difficulties. 

Fourth, .the researcher may have to' % conduct some prelimi- 
nary interviews with others whose work relates \o the problem. 
It is wasteful ^:o do library research to find answers avail- 



able simply for the asking. Often an expert can "Condense the 
information and may even give the researcher hints that printed 
material does not. 

If interviews are used, /the researcher should -follow the 
following suggestions: 

1. Select the interviewee carefully. Time Should not be 
wasted interviewing t a person who cannot contribute. 

2. The researcher should study beforehand . to make efficient 1 
use of interview time. 

3. Prepare a list of questions before the interview so that 
nothing will be omitted^. 

4. The interview should be scheduled. A drop in interview 
often catches the other person unprepared or too busy to 
talk. 

The fifth step is perhaps the most important. .The re- 
searcher must set definite boundaries. What time period will 
~be" covered ^ S -y ea r s err\3rfr? — W-h a t -a-r-e— t- he .ge o g r-a p hie 1 i mi t^s 



of the, search? How specific must the information be? JVho is 
the audience for the report or presentation? Answers to these 
and similar questions are rc$cess£ry to gui<de research. Indef- 
inite limits result in wasted time and frustration. Specific 
boundaries set the researcher's objectives and make the job' 
simpler ./^ ^ * ' r 

" ^>Slp sixth and last step is to assemble a preliminary 
bibliography of the sources. This liography provides the 
researcher with the tools needed ^0 answer the question, solve 
the j>roblem^ prepare the report, or construct the speech. 
Since the bibliography is the key. to tHe^tesearch , much 'of 
this module will deal with assembling the bibliography . 



ASSEMBLING A LIST OF SOURCES 



Any type of research depends on finding and listing htelp- 
ful sources. This list, or bibliography, can taKfc several 
forms.- It may be annotated; thfe researcher may hAe written 
a brief comment or summary of each source. The bibliography 
may be on cards, on paper, typed, or handwritten. Regardless, 
some- type of bibliography must be constructed. To assemble 
the bibliography, the researcher must (1) determine which 
tools are- available ; (2) construct the bibliography using the 
selected tools; and (3) make sure that the material is avail- 
able and accessible. 

* Accessing tooLs, as they are called, include card cata- 

» 

log's ,* guides , bibliographies, index guides to government pub-% 
lications, dictionaries, encyclopedias, handbooks, and year- 
books. Selecting the tools for locating sources is probably 
the most confusing step because of the many possibilities. 
This — dirs-eti^s^rc m will b e slant e d toward t e chnical rcf cren-ee — - — 



tools, but the lists in this mqdule will not include ajl pos- 
sibilities. 

The researcher who finds the answer 'to his query in one 
accessing tool may not need to look any further. On the other 
hand, all tools might need to % be used. Certainly, each prob- 
lem is handled differently, but the researcher should* be~ fa- 
miliar with as many tools as possible. Since accessing tools 
are not the real sources of information — but simply the 
method for locating' the\ actual article, book, definition, or 
speech —.the researcher ^should become familiar with the scops, 
method, and coverage of each accessing * tool . It is more 
important to know how to- find a fact than to know the fact 
itself. 
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As .stated earlier, the heart of any research is the 
bibliography or list of possible sources. Perhaps only three 
or four sources are needed, which .means a short bibliography. 
Perhaps the researcher is expected to determine what informa- 
tion is available, which may mean constructing a lenghty 
bibliography. Regardless of the extent of the search for • 
material, the first step, after -narrowing the research's pur- 
pose and limits, is" tor construct a list of materials. 



SEARCHING SUBJECT HEADING INDEXES 

Before searching the card catalog and the periodical 
indexes, there are a few other sources that could $ave the 
researcher time. First, under what subject headings will 
the material be found? The researcher knows the subject 
assigned, but what other similar ones could prove productive? 

Two excellent sources "for subject headings are: 

1. Library of Congress Subject Headings (Library of Con- 
gress, Washington 7 , D.C. ) . 

2. .Sears List of Subject Headings (H. W. Wilson Company, 
New .York) . 

Although these references both deal with books, the subject 
headings can relate to any me'thod of research. 



USING THE CARD CATALOG 

The card catalog, probably the most • familiar research 
aid, is a lib/£ry f s systematic listing of books and materials 

This does not mean that all of a library's materials will be 

- » i 
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indexed here. Periodical articles (ma/tei*ial published with 
a fixed interval between issues), for instance, are located 
by using indexes. Indexes are discussed later in this module 
The card catalog^ is a central listing of books and similar 
materials contained^ in a particular library. The card cata- 
log is the first place a researcher' looks when searching for 
items other than periodical articles. 

It is a little difficult to decide whether to dicuss the 
card catalog at the first or the last of this, section o;n com- 
piling a bibliography. If^the researcher needs some quick 
information, knows which book the answer is £n, wants to see 
which books the library has, needs only a limited number of 
sources, or can only use this one library, then the card cat- 
alog is the first stop. In a more thorough search, the card 
catalog might be the last stop. 

The card catalog indexes books by author, title, and 
subject. Author and title cards are usually filed in one 
"sec tToix r~ su&~j e c t c ajr d s " "a re "Tile d"Ti~n~a n o t H e r • "section^ Some"' 
libraries havQ three sections. 'The card catalog contains 
many cross references so 'that if the researcher knows & re^ 
lated term, the correct term can probably be located. Thes*e 
cross reference helps should not- be* substituted for a trip 
to the sources of*subject headings mentioned previously in 
this module. . 

Each card catalog^contains a lot of, information on the ' 
book.it indexes. There is an author card, a title card, and. 
a subject card - all on one book. Example- A shows Informa- 
tion that is included on each author card. 
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EXAMPLE A: AUTHOR CARD. 



4-5 6 





oswert, Berdette E:, 1948- y 
■^-Finding the best job. New York: Wi,ley, 1979. 

xi^ 248 p^___2^ cm . 



"*"1. Applications for positions. 2. Vocational guidance. 
I. Title r 



650.14 




\ 



KEY TO ABOVE NUMBERS: 

1. Call number (Library of Congress system) 

2. Author. 
3'. Title. 

4. City of publication. 

5 . Publisher. 

6. ^ Date .of publication. 

7. 'Number' of pages. " 

8. Size. 

9 . Subj ect^vheading. 

10. Another subject t-reated. x ' 

11 • Dewey Decimal class number. 



43 
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The title card and subject card for the same book look 
like' Examples B and C. 



EXAMPLE B: TITLE CARD. 



HF 
5383 
.B468 



Finding the best job 



^Boswert, Berdette E. 

Finding the best job/Berdett^^. Boswert, 
"New L York: Wiley, 1979- 



t 



xi, 248 p.; 24 cm. 



4k 



1. Applications* for .positions. 2. Vocational guidance, 
I. Title 

l -• ' 650.14 



V 



EXAMPLE C: SU3JECT CARD. 



HF 

5383 

.T&68 



GUIDANCE~V0CAT1©N^ 



Boswert, Ben^ette £. * 
, Finding^pfe best job/by Berdette E. Boswert. 
New York:/ttiley, 1979. 



zm. 



1. Applications far ifositions.- 2. Vocational guidance. 
I. Title / 
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This module assumes the student is familiar with the rwo 
main library indexing systems — Library of Congress and De^ey 
Decimal. The first 'line of .a call number, regardless of the 
system, is the classification number. Therefore, knpwing 
that, under the Dewey Decimal system, books oh applied arts 
and sciences all fall under 600-699 allows the s^earcher to 
.browse if this is desirable. In the Library -of Congrss sys- 
tem, all technical books are listed under T; but knowing that 
books on microprocessors are in the TK section and books on 
solar energy are indexed under TH is* also helpful. > Browsiqfe 
is a poor way to find material, but a good way, to become ac- 

m 

fcuainted with the library - if that is thfe objective. How- 
elver, browsing through book stacks or through a prle of peri- 
odicals to find specific informatio n n o r mally indicates a 
poorly-organized researcher. 



CONSULTING SPECIALIZED GUIDES 

- :* . 

Specialized guides to literature written about a partic- 

\ 

•ular subject should Bvconsulted first. These overall guides 

index mote specific guides, bibliographies, indexes, abstracts, 

and specialized dictionaries. The specialized guide groups 

the best sources, saving tiineiv. For example, the Engineering 

Libraries Division of th^'Amsarican Society for Engineering 

*% j — 

Education publishes guides for the.Tol Irving fields: Congress, 

\ 

Electrical and, Electronics Engineering, Environmental Sciences, 

Industrial Engineering, Mechanical Engineering, Metallurgical 

* -% * 

Engineering, and Chemical Engineering. -Here are some other. * 

helpful guides: 



\ 
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10. 



Axnerican Chemical, Society . Searching the Chemical Literature . 
Washington, D.C.: American Chemical Society, 1961. 

Blanchard, J. R. and H. Ostvold./ Literature of Agricultural Re- , 
search . Los Angeles: University of California Press, 1958, 



Bottle, R. T. (ed.). The Use df Chemical Literature , 2nd ed. 
formation Sources for Research /and 1 Development ./) London: 
Butterworth & Company (Publishers), Ltd.^ 1969, 



(In- 




> and Wyatt, H; V. (ed<f) . Thg^Use of Biological Literature . 
(Information Sources/ for Research and Development.) 



2nd ed 

Hamden, Conn.: Archon Botyks,/ 1971 

Dick, Elie M. Current "information Sources in Mathematics: An 
Annotated Guide to Books and/ Periodicals ; 1960-1972. Littleton, 
Colo/: Libraries Unlimited J Inc., 1973. 



rner, S. A Brief Guide to Sources of Scientific and Technical 
Information . Washington, Ef.C. : Information Resources Press, 1969 . 

Kobes Kenneth A. Chemical/ Engineering Reports: How to Search the 
Literature and Prepare a Report ! New York: Wiley-Inters<^ience , 
1957\ I * X 



--Mai 



lingering ~ Literature ? 



Guide to Reference jtesoui/ces . 2nd ed. Littleton, Colo.: 
Libraries Unlimited, 197* 



9. Sheehy, Eugene P. Guid^ to Reference Books . 9th ed.r ChicagQ: 
American Library Association, 1976*/ Updated by periodic supple- 



ments. 




Smith, Roger C. and W./ Malcolm 7 Reid. Guide to the Literature of 
the Lifg Sciences . 8th ed. Minneapolis: Burgess Publishing Co., 
1972. 



11. 



Walford, A<J. (ed.). Guide to RefeAnce Material , Vol.* 1: Science 
and Technology (1973), 3rd ed. , Vol. N 2: Social and Historical 



Sciences, Philosophy and Religion (1975) 
Association. 



London: The Library 



12. White, Carl M. ahd associates. \ Sources of Information in the Social 
S ciences , 2nd ed. Chicago: American Library tfss&ciatiofl, 1973. 
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LOCATING BIBLIOGRAPHIES 



A researcher can often locate a bibliography of the sub- 
.ject under study. Sometimes they ar£ published separately, 
and ^ bibliography may index )ba:erials for ^some years back. 
In a few xastances, the bibliog;^a'phy may be *a complete volume, 
Often, a bibliography is simply the- list of some sources fol- 
iating a journal or magazine article. 

The researcher should be oiji the lookout for listings of 
sources within or at end of 
to send such lists; such offers 

As stated earlier, there a^emany bibliographies pub- 
li^hell as separate volumes. From the -many ^published, the 
following can be useful in the fields of science and tech- 
nology. ^Similar guides are published in other areas. 

Dick, Elie M. Current Information Sources In Math e matics: An 

Annotated Guide to Books -and Periodicals, 1960-1972. Little- 



articles. Firms often offer 
should not be passed up.' 



.ton, Colo.: Libraries Unlimited, L9J3. 

Jenkins, Frances Briggs. Science Reference Sources , 
Cambridge, Mass.: The M.I.T. _Press, 1969. 



5th ed. 



McGraw-Hill Sgsic Bibliography of Science and Technology . New York: 
HcGraw-H!ll Book Company, 1966- ~ 

Malinowsky, H. Robert, ibd others. Science and Engineering Litera- 
ture: A Guide to Reference Sources . 2nd ed . Littleton , 
Colo. : Libraries' Unlimited, 1976. - , 

New Technical Books . New York:, New York Public Library, 1915-' . 
(Monthly 'except August\and September.) 

Science Books : A Quarterly Review. Vol. I-. A^ril, 1965- . 

Washington, D.C. : American Association for the Advancement 
of Science, 1965-. . 

' Scientific and Technical Books and Serials in Print, 1977 
New York: R. R. Bowker Company, 1977* (Annua],. ) 

* V • > 
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Walford, A. J. (ed.). Guide to Reference Materials . Vol. I. 

Science and Technology . 3rd ed. London: The Library Asso- 
ciation, 1973. ^ 

Ward, Dedrick^C, and Wheeler, Majorie W. Geologic Referenc e 
Sources . * Metuchen, N.J.; Scarecrow Press, Inc. ,1972 . 



USING INDEXES AND ABSTI^gXjSERVICES 

Indexes and abstracting services are helpful accessing 
tools'. These accessing tools are keys^ to -periodical litera- 
ture, and periodical |iterature is the^most current source 
for technical 'information . * • 

Some suggestions/ for using indexes and abstracting ser- 
prices may prove helpful. First,, the researcher should* use as 
many terms as possib/le. Many indexes publish a thesaurus or 
list'helpful terms under subject headings,, 
* Second-,— b^^n—Wi th^^Ae- ao-st— recent- i-s^sue- or mg-te»i-al-. and 



work backwards. Recent "^istihg^a^d articles often give Qlues « 
to earlier works. . / \ * 

Articles are usuaXiy'classif ied by subject and by author 5 
in indexes; most indexes do not list a source by its title. 
A ye'rtical (or 'publication) index .^Sxi^vey^ a single fcfSblica- 
tisn. Many electronics magazines include a yearly index 
that indexes the ; entrre year's articles. Some* magazines 
( National Geographic , Popular Mechanics , Modern Photography ) 
have yearl)\ indexes available upon request. Horizontal. (or 
subject) indexes survey the literature in a certain field 
^(^emistry^, agriculture, solar ei^jergy)-.. Probably the most ' 
utilized" indexes are the 'H. W. I^ilson publications ;• especially 
* the Readers' Guide to ^eriodicaiT Li terature and Applied Sci -* 
ence and Teclfriology Index . ' ' . ' m ^ 
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Most indexes'* follow the format- af *the Wilson publica- 
tions, which makes using them easy. This module assumes the 
student is familiar with the Wilson format, which is like 
Example D. . * 



1 < 

Aw 



1. Missile base l'abor rules face overhaul. G.C. Wilson. 
3 v . . 7 



4 5 



Aviation W 74:77+ My 22 '61. 



1 



/ y 11 ' ^ f N r^/ N f N 

*2. Featherbedding on the pads, il Time 77:78-9 My 5 f 61. 



1 . Title"; of article 

2. Author • ^ 

3. Abbreviation for magazine 



5. Page or pages of article 

6. Has illustrations 



7. Date 



r 



A few minutes .spent becoming familiar with the format of 
each index and abstracting service can save h6urs later. 

An .abstracting servide lists and provides summaries or 
digests of periodical articles and other' types of information 
Abstracts may be translated into English, or they may be in 
the languag^ of the original. Cr % 
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The most important 'rule to follow is: Thumb through 
the magazine LarSty unless time is of no importance; The index 
cites sources that pertain to the subject; the abstracting 
service provides a brief summary of the article. The summary 
will help the researcher determine if "the source is worth 
'lpcating. Many abstract services tell how and where to* ob- 
- ta4#--t-he complete item. The following indexes and abstract- 
ing services present a representative picture of those avail- 
able. ^ . 

1. Access . Evanston, 111.: John Gordon Burke Publisher, Inc., 1979- . 

Indexes magazines not covered in other "lists, new magazines, 
regional and city magazines, 

* ■ « 

2. Applied Science and Technology Ityjex . New York: The IT.- W. Wilson 

Company, 1958- . (-Monthly except August). Indexes periodi- 
cals by subject in aeronautics,, automation, physics, 'chemistry, 
engineering, Lindustrial and mechanical arts, electricity and- 
- electronics,: and. related fields, 

v • 

3. Bibliographic Index: A Cumulative Bibliography of Bibliographies , 

• New York: H. W. Wilson, 1937- , Lists bibliographies from 
many sources, 

4 4., Bibliography of Agriculture . Washington, D.C. : Rational Library 
of Agriculture, 1942- . (Monthly with annual cumulations). 
Lists publications of U, S, government agencies. Excellent 
'coverage of international literature of agriculture and re- 
lated sciences, . 

5. Biological -Abstracts . Philadelphia: Bioscience Information Ser- • 

vice of Biological Abstracts, 1926- . (Biweekly with semi- 
v annual cumulations) 4 . Most comprehensive index and abstract 

to international bioscience research, * 

6. Biological and Agricultural Index . N,ew York: H. W. Wilson 1964- . 
~~ 1 (11 issues with annual cumulations) , Supersedes Agriculture 

Index , which was published from 1916 to 1964, 
*• ' 

7. Business Periodicals Index . New York: H, W, Wilson, 1958- , (11 

. issue9, cumulated annually). Indexes English language period- 
^ icals in ^11 areas of business. Companion to Applied Science * 

J' | and Technology Index . ^ 



Pagje ,18/TC-02 



Chemical Abstracts: Key to the World's Chemical Literature . * 
v_ Columbus, Ohio: American Chemical Society, 1907,- ♦ Compre- 
hensive ^average of 15,000 journals and of patients and books, 

* * * 

Computer and Control Abstracts: Science Abstracts i Series C . 

London: Institute of Electrical Engineering; k New York: Instir 
tute of Electrical and Electronic Engineers, 1898- . (Monthly 
with semiannual cumulative indexes). International coverage 
of journals, books, and conferences dealing ^with computer and 
„ control engineering, ? 

N : 

~Ei^I€"f)ocuments "fsee-Resoarces^Ti^dacarl'oti:) ; — 1~ ~ ! 

Education Index , New York: H, W, Wilson, 1929- , i Indexes period- 
icals, proceedings, and yearbooks dealing with most phises of 
, the education world, v \ 

Electrical and Electronic Abstracts: Science Abstracts, Series *B . 1 
^ * London: Institute of Electrical Engineering; New York: In- 
stitute of Electrical and Electronic Engineers, 1898- , 
(Monthly with semiannual cumulative indexes). International 
indexes and abstracts to journals, bibliographies, books, 
reports, conference proceedings, and patents," \ 

A * i ' 

Engineering Index . New York: Engineering Index, Ifcc, , 1884-,. 

(Monthly with annual cumulations). General index to engineer- 
ing literature, including reports and proceedings. 

General Science Index . New York: "H. W. Wilson Company, 1978- , 

(Monthly, except June and December; £hntral cumulation). Sub- 
ject index of 88 English language periodicals covering pure 
and applied scienfce, i 

Index Medicus , Washington, D!C, : Natiori&l Library of Medicine, 

1960- . International comprehensive subject 2nd. author index 
to medical literature. ' ) 

International Aerospace Abstracts {JAA) . New York: American In- 
stitute of Aeronautics and Astronautics, Inc., 1961- . (Semi- 
monthly with annual cumulations). .Abstracts- of b'poks, period- 
icals, conference papers, and translations relateiT to aerospace 
science and technology, 

*> ■ 

Metals Abstracts . London: Institute of Metals; Metals* Park, Ohio: 
American Society for Metals, 1968- . (Monthly; cumulated « 
anually) .' International index of metallurgical engineering ; 
literature. -Companion to Metals Abstracts Index . . • ^ 
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New York: New York Times, 1913- . Indexes 



18. New York times Index . New Yortc: Nei 

and abstracts The New York Tifrfes by subject, person, and orga 
nization. Retroactive to 1851. 

. * 

19. Newsbank. Greenwich, C<4hn:r- Newsbank, Inc., 19^/- . Indexes 

newspapers from major cities on selected topics. Updated 
periodically during the year. Articles availaSPe on Micro- 
fiche. , / 



20. Newspaper Index . Wooster, Ohio: Bell and Howell, 1972-/. Indexes 
Chicago Tribune, Los Angeles Times, New Orleans Tiigfes-Picayune , 
and Washington Post by subject and personal pame. / 



21. 



22. 



Nuclear Science, Abstracts . Washington, D.C. : U. S. Energy Research 
and? Development Administration (ERDA) , 1948-1975. Abstracts 
and indexes published and unpublished infomation related to 
nuclear science and technology. ^ 

Physics Abstracts, Science Abstracts, Series A . London: Institu- 
tion of Electrical Engineering; New York: Institute of Elec- 
trical and Electronic Engineers, 1893- . (Monthly with semi- 
annual indexes) . Indexes and abstracts international physics 
literatute. 



23. Readers 1 Guide to Periodical Literature . New York: H. W. Wilson, 
1905- V. (Eight issues a year with periodic and annual cumula- 
tions) . Indexes U.S. general interest periodicals by author 
and subject. • t Y 

^ ; 

24 • Resources in Education , .Educational Resources Information Center 

(ERIC). Washington, D.G^^\u. S. Government Printing Office, 
1975- . v A monthly abstracting journal indexing 'educational 
- literature by author, subject, and, institution.' Available in 
-paper copy and 6n~ microfiches Both setts s commonly referred to *- 
as "ERIC Documents. 11 * ■ 

25. , Science Citation Index . Philadelphia: Institute for Scientific 

Information (ISI), 1961- . (Quarterly with annual cumula- 
tions). Unique index which traces all of the resultant arti- 
* cles in which a known article is cited. 

26. Scientific and Technical Aerospace Repprts (STAR) . Washington, 

D.C. : U. S. Government Printing ^ffice-^1963- . International 
index of unpublished reports o\ space and aeronautics. ' 



27. Social Science Citation Index . Philadelphia:' ISI 1974- 
panion to Science Citation Index . 



Com- 
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2ff. Social Sciences Index. New York: H. W. Wilson, 1974- , 

— ; = * , 

29. Technical Book Review r Index , 1935- . Compiled and edited in the 

Technology Department > Carnegie Library of Pittsburg. 
► Pittsburg: The JAAD Publishing Company, 1977- . (Monthly). 

• Indexes' reviews of new books in all fields of science. 

UTILIZING ENCYCLOPEDIAS 



There are many encyclopedias devoted strictly to science 
and technology. The following list is a representative sam- 
pling and includes some the most helpful ones 5 

1. Above and Beyond: the Encyclopedia of Aviation and Space Science , 

Chicago; New Horizons Publications, Inc., 1967-1969. 14 vols. 

2. Besancon, Robert M. (ed.). The Encyclopedia of Physics . 2nd;ed. 

N^w York: Van Nostrand Reinhold Company, 1974. 

3. The Cambridge .Encyclopaedia of Astronomy . By the Institute of 

Astronomy at the University of Cambridge. New York: Crown 
Publishing Company, '1977. 

4. Clark, George L. (ed.). The Encyclopedia of Chemistry . 2nd ed. 

New York: Reinhold Publishing Corporation, 1966. 

5. \ Fairbridge, Rhodes, W. Encyclopedia of ; Atmospheric Sciences and 

Astrogeology (Encyclopedia of Earth Sciences, vol. II). 
New York: Rei nhold Book Corporation/ 1967 . 

6. ' j , s T\\e 'Encyclopedia of Geomorphology (Encyclopedia of Earth 

Science^, c vol. III). New York: Reinhold Book Corporation, 
• 1968. 

7. * The Encyclopedia of Oceanography (Encyclopedia of Earth 

Sciences, vol. I). New York: Reinhold Publishing Corporation, 
1966. 

8. ;. The Encyclopedia of World Regional Geology . Part I: 

Western Hemisphere . New York: John Wiley & Sons, Inc., 1975. 

9. Gray, Peter (ed.). The Encyclopedia of the Biological Sciences . 

2nd ed. New* York: Van Nostrand Reinhold Company, 1970. 
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10. 



11. 



12. 



13. 



Grzimek's Encyclopedia of Ecology . Edited by Bernhard Grzimek. 
New York: Van Nostrand Reinhold' Company , 1977. 

Hampel, Clifford, and Hawley, Gessner G. (eds.). The Encyclopedia 
of Ctiemistry . 3rd ed. New York: Van Nostrand Reinhold- Com- 
pany, 1973. 

s " 

•Hunter, David, E., and Whitten, Phillip (eds.). Encyclopedia of 

Anthropology . New York: Harper & Row, Publishers, Incorpo- 
rated, 1976. 

International Encyclopedia of Chemical Science . Princeton, N.J. : 
D . Van Nnstrand Comp an y, , ' 



14. 



15. 



16. 



17. 



18. 



\ 



Kingzett's Chemical Encyclopaedia , 9th ed, Princeton, N.J.: 

D. Van Nostrand Company, 1966, 

i.i * 

Lapedes, Daniel N. (ed,). The Encyclopedia of Environmental 
Science . New York*: McGraw-Hill Book Company, 1974, 

McGraw-Hill Encyclopedia of Energy . New York: McGraw- 



Hill Book Company, 1976, 

The McGraw-Hill Encyclopedia of Science and Technology . " 4th ed. 
New York: McGraw-Hill Book Company, 1977. 15 vols. 

The McGraw-Hill Encyclopedia of Space^ New York: McGraw-Hill Book 
Company, 1968. 

Newman, James R. (ed.). The Harper Encyclopedia of Science . Rev. 
* ed. "New York: Harp.er & Row, Publishers, 1967. 4 vols. 

20. Ralston, Anthony, and Meek, C.L. (eels.). Encyclopedia of Computer 

_ - ^Science. New York : Petrocelli Books,. Mason/Charter Publ ishers, 

' Ipc. f 1976. • ■ . " " r ' 

» ' .» ■ * 

21. Ridpath, Ian (ed.). Illustrated Encyclopedia of Astronomy and 

Space> New York: Thomas Y. Crowell Company, 1976.^ * 

22. Todd, David Keith (ed.). The Water Encyclopedia: A Compendium of 

Useful Information on Water Resources . Port Washington, N.Y. : 
\ Water Information Center, 1970. 

23. * Van Nostrand 1 s Scientific Encyclopedia . 5th ed. Edited by D. M. 

Considine. New York: Van Nostrand Reinhold Company, 1976. 
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24. Williams, Roger J., and Lansford, Edwin M. , Jr. (eds.). The Ency- 
clopedia of Biochemistry . New York: Reinhold Publishing 
. % Corporation, 1967. 



USING DICTIONARIES 

, Specialized dictionaries are available in many subject 
areas. Some the most useful ones are included in the follow- 



ing list; ~ - • r " 

1. Black's Medical Dictionary . 31st ed. Edited by William A. R. 

Thompson*. New York: Barnes & Noble, Inc., 1977. 

2. Challinor, John. A Dictionary of Geology . 5th ed. New York: 

Oxford University Press, 1978. t m * , „ 

3. Collocott, T. C. (ed.). Dictionary of Science and Technology ^ 

London: W. & R. Chambers, Ltd., JL971. Successor to Chamber l s 
Te chnicals dictionary . 



4. Tfre Qpffdensed' €hipaical Dictionary . 9th ed: New Yor^ 1 : Van Nostrand 

JSjetiq^^. ^Qpt^any , 1977. 

5. be Vr^esV Lo^^,^ * French-English Scienqg and Technology Dic£jlonary . 



4th ed,. '"Rev. and enl. by Stanley Hochman. New York: McGraw- 
Hill Bpbk Company, 1978.' - 

*6. . and D^yries, Herrmann (eds.). German-English Technical 

and Engineering Dictionary . 2nd ed. revised and enlarged. 

New York: McGraw-Hill Book Company 1966. 

If * 

7. Graf, Rudoif F. Modern Dictionary of Electronics , 5th ed. 

New York: Howard W. Sams & Co., 1977. _ * 1 , 

3. Grant, Julius (e,d.). Hackh's Chemical Dictionary (American and " 
British Usage) . 4th ed. 'New York: McGraw-Hill Book Company, 
1969. 

9* Gray, H. J., and Isaacs, Alan (eds.). A New Dictionary of Physics . 
Rev. ed. London: Longmans, Green & Cof, Ltd., 1975. 
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10. Gray, Peter. The Dictionary of the Biological Sciences . New York: 
1 Reinhold Publishing Corporation, 1967. ' % 

11. ■ Hampel, Clifford A., and Gessner, G. Hawley. Glossary of Chemical 

• Terms. New York: Van Nostrand Reinhold, 1976. 

12. James, Glenn, and James, v Robert C. (eds.). James & James Mathemat- 

ics Dictionary . 4th ed. New York, N.Y.. : a Van Nostrand Rein- 
hold Company, 1976. 




17. 



18. 



19. 



20. 



21. 



H-ip -B. Conde ns e d Computer -Eneyeloped-iar. J New York-i 

-Hill Book Company, 1969. 

N. (ed.). McGraw-Hill Dictionary of the Life 
es\^ New York: McGraw-Hill Book Company, 1976. 

V 

McGraw-Hill Dictionary of Scientific and Technical Terms . 
New York: McGraw-Hill Book Company, 1974. 

> . \ 

Lingeman, Richard R. Drugs from A to Z: A Dictionary . 2nd ed. 
New York: McGraw-Hill Book Company, 1974. 

Marks, Robert W^j^d.). The New Dictionary & Handbook of Aerospace , 
with Spag^al Sections on the Moon and Lunar Flights . New York: 
Frederifck A. Praeger, Publishers, 19§9. ; 

Markus, John. Electronics and Nucleonics Dictionary . 4th ed. 
New York: McGraw-Hill Book Company, 1978. 

Rogers, Harold A. (ed.). Funk and Wagnills Dictionary of Data • 
Processing Terms . New York: Funk & Wagnalls Company, 1970. 

Sarnoff, Paul (comp.)t The New York Times Encyclopedic Dictionary 
of the Environment. New York : Quadrangle . ^ooks^ J.97 1 . 

Stenesh, J. Dictionary of Biochemistry . Philadelphia: Inter- 
science Publishers, a division of John Wiley & Sons, Inc., 
1975. 



22. Thewlis, J. Concise Dictionary of Physics and^Related Sciences . 

New York: Pergamon Press, 1973. 

23. . The Encyclopaedic Dictionary oi Physics . New York: 

Pergamon Press, 1961-1963. 9 vols. Supplements I and II, 
1966, 1967. 
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UTILISING HANDBOOKS 




Handbooks are manuals or reference books that compile 

specific information, ofteq in tabular form, on a specific! 

or limited subject. Some examples are as follows: 

1* , Altman, Philip, and Dittmer, Dorothy S.^ed. and comp. Biology 
Data Book, 2nd ed. Bethesda, Md. v Federation of American 



-Stud-ies— for— Exper-imental Biology* 1972. 3 volumes. 



2. 



3. 



Altman, Phillip, and Dittmer , Dorothy S.\ ed. and c omp . Environ- 
mental Biology . .Bethesda, Md.: Federation of American 
Societies for Experimental Biology, 1966. ^ 



American Institute of Physics Handbook , 3rd ed. 
Hill Book Company, 1972. 



New York: McGraw- 



4. Baumeister, T.\ fed. Standard Handbook for Mechanical Engineers , 

7th ed. New York: McGraw-Hill Book Company, 1967. 

5. * Besacon, Rpbert M. , ed. The Encyclopedia of Physics^ ^id ed. 

New York: Van Nostrand, 1974". * 

6. ' Burington, Richard Stevens. Handbook of Mathematical Tables and 

Formulas , 5th ed. New York: McGraw-Hill Book Company, 1973. 

7. CRC Handbook of Chemistry and Physics: A Ready Reference Book of 

Chemical "and Physical Data . Cleveland, Ohio: CRC Press, 
1914- . (Annual) , 

8* Condon, Edward Uhler, and Odishaw, Hugh. Handbook of Physics . 
New York; McGraw-Hill Book Company, 1968.__ 



9. Considine, Douglas M* (ed.). Energy Technology Handbook . 
McGraw-Hill Book Company, 1977. 



New York: 



10* Gray, Asa. Gray' s Manual of Botany . 
Book Company, 1950. 



8th ed. 



New York: 



'American 



11. Handbook of Chemistry and Physacs . Cl^/eland, Ohio:. Chemical 

N Rubber Company, 1914- . (Annual) 

12. Howard, Wale E. The TelescQpe Handbook and Star Atlas . Rev. 2nd 

ed.\ New York: Thomas Y. Crowell Company^ 197-5; 
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13. Korn, Granino A,, and Korn, Theresa M. Manual of Mathematics. . 

New York: McGraw-Hill Book Company, 1967. 

14. Lange, Norbert Adolph. Lange's Handbook' of Chemistry . Edited by 

John A. Dean. • 11th ed. New York: McGraw-Hill Book Company, 
1973. 

15. Metals Handbook . -Metals Park, jDhio: American Society for Metals, 

1961-1975. 10 volumes. 4 ^ 

16. Perry, Robert H. (ed.). Engineering Manual . ^3rd ed. ' New York: 

McGraw-Hill Book Company, 1976. 

17. Sippl, Charles J. ComputeV Dictionary and Handbook . * 2nd rev. ed. 

Indianapolis: Howardj W. Sams Company, 1972. * 



• USING YEARBOOKS 

• * t 

i ■ < 

Most professional societies in each field issue a year; 
book, condensing main occurrences for the year. In addition, 
most encyclopedias issue a yearbook that covers the year's 
news eventS and discoveries. Because there are so many year- 
books, no list will be attempted. The following are three 
typical yearbooks: 

1.. McGraw-Hill Yearfeook of Science and Technology . New York: McGraw- 
Hill Book Company, 1961- . .(Annual) '* „ 



2. 



S. Department of Agriculture. Yearbook of .Agriculture . 
Washington, D.CI:* Government Printing -Off ice , 1894- . 

V 

S. Department of Interior, Bureau of Mines. . Minerals .Yearbook . 
Washington, D.C.: Government Printing Office, 1933- . 

i 
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EMPLOYING INFORMATION" CENTERS 



The information center is another accessing toaT. Spon- 
sored by universities, professional societies, and governmen- 
tal oj: commercial organizations, information centers around 
the country answer questions, provide bibliographies, or fur- 
nish Citations* on computer_pxintouts . Actual documents are 

not furnished. " Each center is usually highly-specialized. 

td'~ obtain' as~sT^t^n"ce~a7E a center," the researcher confers 
v wrtH\a specialist who cf^ajvs up a search plan that the" center ' s 
computer can understand. For instance, the Science and Tech- 
nology' Division of the Library of Congress includes a ^National 
Referral Center that answers questions arid produces a series 
of guides to other governmental agencies. The* Reference Sec- - 
tion will produce bibliographies on specialized topics upon 
request! The National Technical Information^Service is the 
-chief clearinghouse for government reports. 

A Directory 'of Information ^Resources in the United States : 
Physical Sciences and Engineering (Washington, D.C.: U. S. 
Government Printing Office, 1971) identifies the information » * 

centers. Such publications" give the necessary addresses, 
phone numbers, holdings ^hd ■ services . Most centers charge 
for services ,~^trrncosTT nominal . ~ ~~ ~" ~ ' 

Ose cf the information center is an excellent way to 
save time in completing -a thorough search for sources. 

* / ' ; 

UTILIZING THE BEST TOOL 

\ ) * ^ J 

After discovering what each tool can offer., the researcher 

often 'finds that the information in several tools overlaps. * 
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The temptation is to narrow the research to, one or tw^ tools - 
lik^e t?he card catalog and the Science and Technology Index . 
On*y in a few instances is this the best approach^ most prob-" 
lems require an investigation of all sources, since important 
information jnay appear in* unexpected" places . * ^ 

In the process of using selected tools, the researcher 
should always make a separate index card for each potential , 
item. Since these cards are for the researcher's benefit, 
-the researcher- may include nc^es in addition, but the neces- 
sary information is: call number -or other key for locating 
materiaty^uthor, title, and other bibliographical details. 

The thrs^/^step is to, locate the actual documents. If 
the search is thoreugK^tJie researcher will have lasted some 
sources that are not easily v obtainable , - An attempt^should' be' 
made to locate all listed sources to determine which should 
be procured by otheA means 



/ 



USING RESI 



RESULTS 



i tlite. 



J^RCH^ 

Assume the researcher hasTperf ormed thte. assigned tasks 
Preliminary steps^have been followed, a thorough bibliography 
has-beeri— assembled, -and the^Socuments have 'been located. Now 
the task is to use the •miefte rial . . 

^ As*stated in the first module, the technician seldom 
collects information and then sees who needs it. Probably, 

a- 

•the informations format has been set. Research can result 
in (1) notes for future reference, (2) an annotated bibliog- 
raphy, (3) an oral pr^entation, {I) a short informal report, 
(5) a long formal report, or other forms. 
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The remainder of this module will suggest same mdthods 
for preparing each of these five 'items. The researche-it must 
regiember that format is dictated by the one requesting Infor- 
mation. The researcher 1 s objective is to follow the instruc- 
tions to the letter, not to memorize them; instructions may 
change from assignment to assignment or from company 'to com- 
pany. The company's st/lebook is the rule. 

- * . i 

*J5> \ 

TAKING MOTES ^ 

r •■ ■ 

Note-taking is fairly standard, so not much will be said 
here. Nates should be on notecards,j unless there is .a spe- 
cific rea^'bn to do otherwise. The following four pieces of 
information should he on every card: 
*A4-. V ■ The subject of the note, or the division of the outline 
if a^ preliminary outline has been made. r 

2. ' An identification of the source, which may be only the 

i 

. author's last name. f 

/" 

3. The page, number or numbers from which this note was 
taken. 

4. *Notes that are applicable to the subject. < 



gqtes are condensed unless th^ma'terial may be needed in a 
direct quote later, or the material v is * in such exact lan- 
guage that summarizing it will distort meaning. If material, 
is coplecUwbrd for word, enclose it in quotation marks in » 
the notes; Only material c&vering one subject should be 
placed on each card. 
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ASSEMBLING AN ANNOT 




LIOGRAPHY 




V 



Assetobli^ng an anlfbtated bibliography is tia355-e<insuming*, *\ 

but the annotated bibliography ca#i\ certainly be one of the ) 

i 

^ most useful resiflts o^jr^sfiajxh. The list of indexes and 
i' abstracting services •earlier lii this module is an example* 
of ^an annotated bibliography.' The reseatfch.er must locate 
andVbecome familiar enough with documents to understand 'tlfti^r 
purpose' and organization. The researcher then writes a sht>'i*t 
description cif each source. An analysis of the reader antf 1 
the purpose for which the bibliography' is being prepared de- 
^prmin^s what information to include in ,each summary^ An- 
notations normally do not evaluate, but Summarize sourc'es.. 
The researcher should know how to use annotated bibliograp-, 
hies,' ask -we 11 as how to prepare them. J 

\ 

'REI 



EPGRT^NG ORALLY 




Quite often the result of the research is . an oral pre- 
sentation, given either by the researcher or 4 by the person 
who asked that research be conducted. An oral report may be 
'presented toi one person or several hundred. A later module^ % 
will give specific suggestions about presentirtg_oral reports 

* 

DISTINGUISHING BETWEEN FORMAL AND INFORMAL* REPORTS 

Both ^re^earch results and the day-to-day operation of 
industry depend-on reports. Reports are generally classified 
as either informal or formal. Sometimes it is difficult to 
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t^§ll«the difference between the two types. The jivost obvious 
difference between formal and informal reports is the format 
Formal reports have title pages, tables ot contents, ab- 
stracts, and appendixes ; informal reports usually have none 
of.these. Some key^ differences in the contents are as fol- 
lows: 



Informal Reports 

Scope ' Attack "either *a problem 
of limited scope or one 
as'pect of a large prob- 
lem. 

Purpose To convey departmental 

information or action; 
occasionally to relay 
portions fc qf a report 
to management. 

Readers ilay be aimed at only 

one .person or a lim- 

* . ited §roup of persons 

' who are usually tech- 

nically informed. 

Emphasis Emphasize • the results. 

o£-<{ie investigation 
and the procedure 
usdd. 



Formal Reports 

Attack all aspects 
of a' broad problem. 



To convey ma'jor in7 
formation to nranager- 
ment or the public. 

f 



May be read by many- N 
people at various 
technically-informed 
levels. 



Provide necessary 
background in addi- 
tion to results and 
procedure. 



Informal reports are usually brief, and as<B"ume that the 
reader is familiar with the problem and the technical area. 
•Formal reports are aimed toward! a wider range of readers; 
therefore, less' is assumed about the audience. More back- 
ground and more details are included. 

Informal reports are usually in" one % of three formats: 
the memorandum^ the* letter report, and the prepared form 
report. > An informal report might be: 
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A list of source? for further study 
A lab report 

A request for extra help on a project \ 
A proposal for, a nev^ project 
A brief set of instructions 
A cost estimate on a new project * . 

A progress report 
A malfunction report 

A recommendation for new equipment ' ' 

The results of an inspectipn 
An annotated bibliography ^ 
The answer to a research problem 

Regardless of whether the informal report is^ii^ memoran- 
dum, le.£tbr, or prepared form, the information portion usually 
follows this^pattern : 

' Introduction 

Purpose of report 

Problem to be tackled f s 

Scope of the study 

' Body * ( > 

Presentation of information 

' Conclusion, summary, and/or recommendations 

The first paragraph should always % introduce -the report, even 
if the total report is brief. Objectives should be accom- 
plished in the fewest words possible. ^ 

A memorandum, or memo,. is the most common form of in-* 
house communication and' can cover almost any subject. A re- 
quest for a part, the^ answer to a researc-h problem, the source 
of a research question, a suggestion for a meeting, prelimi- 
nary results of an energy survey — many subjects are possible. 
Companies 'usually furnish memo forms; the. standard format: 
lo,aks something -like 'Example E. . > N 



Page 32/TC-02 



9 

ERJC 



"PYAMDT P E 








t 


Company Name 






Date*: 

• 






✓ 


Reference Number: 


• t 






To : 








From: 








Subject:; 









The technician should remember to include an intfoduc- 
tion and conclusion and/or summary in the report, as in Ex- 
ample r F. 



EXAMPLE F : MEMO WITH INTRODUCTION AND CONCLUSION. 



The Maymer Company, Inc. „ 

Date: June 5, 1980 N - * 

.Reference Number: BJ-44-80 

To: Jim Myers, Energy Auditor 

* * 

From: John Frank, Testing Laboratory 

Subject: , Sources for facts on latest auditing regulations. 



N Here are* the sources for information on the new regulations 
for conducting. energy audits as you requested April ^30. Items 
2 and 4 are in the company library. The others ^re on order, but 
can be viewed in the local* university library. 
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Example F. Continued. 



1. "Abstracts on Energy,' 1 Ab^tfracts Services , Vol< 20 
J * (April 20, 1980), pp. 30-^1. 

2. Bent, Alfred. "Regulations and their Impact/ 1 
Regulation Summaries , Vol. 30 (May 5, 1980), 
,PP- 3-?. 

3. Energy Regulations . Washington/ D.C. : U,. S. 
Government 'Printing Office, 1980. Report No. 
31-8868-44. 

4. SteJLn, Robert. New Regulations and Their 

Effect on Housfng . Boston: Brown and Com- — 
pany, 1980.' 

5. "Universal Regulations: Will They Work?" 
*U. S. Energy Affairs , tfol. 3 (May 12, 1980), 

pp. 20-27. 

These sources seem to agree that the effects of the 
changes are not far-reaching, but regulation III, 1, c will 
affect our plant in Germany. 



x Letter reports differ from /memos.. Memos are normally in 
house; letter reports are directeNsk^out side the organization. 
Content may be identical, but form amKtone will be different 
Format will follow the lejier f ortosbeing) used by the techni — ' 
cian's company, and the toire will havea more persona-1 ■* or 
wha/t. is often termed the "you" — approach. Example G is an 4 
example of an informal letter 'report . 
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EXAMPLE G: INFORMAL LETTER REPORT. 



Box 44 

Waco, Texas 76705 
May 4, 1980 



Mr. Frank Sewell ^ 



^80 Seashore Lane> 
s Houscon, Texas 77468 

A t 

Subjecc: *elocacion of Auxiliary Power Supply 



Dear Mr* Sewell; 



This leccer is in response co your Janurary 3. 1980, 
request chac we examine che possibility of relocacing your 
gasoline power auxiliary power supply from ics presenc lo- 
cation on che wesc end of^he main building co che ease end. 
Our summary indicates che following: 

1. The cose of relocation would be approximately $6,-00. 

a. , Concrete $600 * u 

b. Mew electrical cables $1,500 

c. Ocher materials 31,500 
d K Labor $2,500 

2. /rhe savings in deterioration per year would oe 

approximacely $200. 

3. The savings in operating coses per year would se 
approximacely $0,125 per hour. Last year che unic 
was in operation a cocal of 60 hours including 
maincenanoe, cescing, and accual usage, 

4. $ased~on chese figures and even assuming chac 
oueracional coses rise significance over che 
aexc -20 years, ic would noc be practical co 
move che unic from ics presenc locacion.scriccly 
for-the savings involved. 

i 

Thank you for letting us serve you*. We hope chac we have 
answered your requesc and chat you will ask us for any furcher 
explanacion chat may be needed. 

• Sincerely, 

% Robert George 

James and Associaces 
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, The third type of informal report is the prepared form. 

Almost any type of^ftffm fits this category. This' format 

probably does not '-have as much use in reporting \re^arhh as", 

the memo^ or letter report, but prepared forms cajnoe used. x 

Forms can be prepared to report periodic activities, to make 

purchases, to abstract new documents, to apply for a license, 

to summarize the results of a survey or of a lab experiment, 

or to report any other project or activity. 

A lab report, the most 'popular informal report, may or 

may not be on a prepared form. The purpose is to conjmunicat£ 

information gathered through rigid research; therefore, the 

lab report format is usually rigid. Each company has its own 

format, but most follow a pattern like this: * 

• Introduction * 
Purpose 

• Problem „ 
Scope 

Apparatus (or equipment) 
Procedure 

* * 

Body i 
Presentation and interpretation of data 




Conclusions 

• Recommendations (may not be included) ' 

\ . 

Some companies require that conclusions and recommendations 
be placed at the beginning of the report. 

Formal, reports have an important place in industry, al- 
though the technician may not write many. Formal reports 

provide information that management ne^eds to make major de- 
ft s 

cisions. Although most formal reports resemble college re- 
search papers, there are some maj or -xlif f erences . The student 
who has formalized the results of research -into term papers 
following prescribed formats (and made good grades) has 
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learned the secret to making formal reports: follow instruc- 
tions carefully. ' — _^ 

There are three chief similarities between the reports 
a technician writes and typical college papers. Both follow 4 
specific formats. Both research narrow topics. Botl^attempt 
to assimilate information from different sources. It is im- 
portant that the research investigation represent retrieval 
of datk from varied sources; otherwise, the end-product is 
not adequate'for use in forming conclusions.,- ~~ 

differences between the typical college paper and the 
technician's formal report are the following: 

• Topic of the technical report is usually assigned. 

• Headings are placed jp/ithin the bo4y of the technical 
.report; items in the table of contents appear as these 

headings. 

••Audience adaptation is imperative in writing the techni-' 
cal report. * 

• More illustrations are usually incorporated into 'the 
technical report than are placed in the typical college 
paper. 

' -•■ A more elaborate format is usually required for the' 
•technical report. This format includes elements sucfy 
as a letter of transmittal, a list of illustrations, 
and/or a list of definitions and symbols. _ 

A formal report attempts to analyze a subject and present 
findings in a form that can be understood by an audience com- 
posed of different types of readers. A modern formal report 
usually contains 'the following elements: 

• Transmittal correspondence 
— • Title page " . . 

• Table of contents 
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• List of illustrations 

• List of definitions and^syrabols 

• Abstract 

• Introduction 

• Body s 

• Conclusions or summary 

• Recommendations (if called far) 

• Bibliography 

• Appendix 

Elements* are often in the preceding order, but order is' dic- 
tated by the company. 

The first element listed, transmittal correspondence, is 
either a .memorandum or a letter, and directs the report to 
someone. A/ntemo is commonly used for an internal report. 
An externa^or firm-to-firm report calls for a letter of 
transmittal. A letter of transmittal follows the normal * 
business letter format. The bo^y of the tett'er does the fol- 
lowing: 

1. States the titles of the report'. 

2. States when it was requested, ^ 

3. Summarizes the report's purpose and scope. 

4. Lists any major problems. 

5. ' Acknowledges cfny assistance .received. — 
See Example H. ... 
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EXAMPLE H: LETTER OF TRANSMITTAL . 



' The Crest Company 
2380 West Drive 
Dallas^ Texas 7522CT 



May 20, 1980 



Mr. John Smfth 

N. P. Jones Manufacturing Company 
2844 Industrial Circle * 
Dallas, Texas 75283 

Dear Mr. Smith: 

The attached report, entitled "The feasibility of Numar=_ 
ical Control Mills,' 1 is -submitted in accordance with ymir re- 
quest of January 10, 198CL 

The report examines four basic systems, explaining advan- 
tages and disadvantages. The difficulties included (ly locat- 
ing recent studies* (2) finding accurate statistics, and (3) 
conducting reliable tests. 4 

The Mark IV is recommended — but with the limitations 
listed. Suggestions for installatibn are included.^ Your 
maintenance department- and the Mark IV testing laboratory 
staff offered valuable assistance. 
i 

Sincerely, 



Robert Wesson, 
Testing Coordinator 



Format for the title-page of a formal report depends on 
the company. It should include '(1) the title of the report; 
(2) the name, title, and firm of the one to whom the report 
is addressed;. (3) the writer's name' and the writeWs firm; 
and (4) the date. 

The table of cqntents of a formal report lists the^ con- 
tents of the report and where tc^find each part. It usually 
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only^lists the items that follow. All items on the table* of 
contents appear as headings 'in the report, although all head- 
ings in the report may not appear in the table of. contents 

The company stylebook is the authority, but the method 
for inserting headings in the report is normally as follows: 

a % . First order headings appear at the top of a new page. 

b. Second order headings start flush with the left margin on 
a line by themsel^s with no punctuation after them, 

c. Third order headings are indented, have a period after 
them, and the^f±rslf line of the paragraph starts on the 
same line following the heading. 

^Formal reports seldom have more than third order head- 
ings. Example I fojJLows a rather conventional format; sev.- • 
eral variations -are possible. Example I has only first and 
second order headings. 



EXAMPLE I: POSSIBLE FORMAT FOR TABLE OF CONTENTS. 



-A 



table op corrcms 

Use of Illustrations . . . . 7 ..... iv 

Abstract .............. v 



I. 
II. 



Ill 



IV. 
VI. 



Introduction v ......... * 1 

Physiology of Saturation Diving v ,. % <■ 2 

" 2 



V 



The Gas Lavs 

The Inert Gases . / o 

The Monrinert Gases \ . . . 6 

Decompression , I'.. 7 

Equipment * 3 

Breathing- Systems 3 

Protective Clothing . ., 13 

Personal Instruments ..14 

i 

Habitats f 16 

' * * 
Conclusion \ ... 19 



APPENDIX 



Bibliography . ^ 20 

Apparatus Data j '22 
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The list of illustrations in a formal report includes 
both tables and figures. Some formats require .separating 
tables and figures; others „ combine" them into one chronolog- 
ical list. .Some formats call this, the Lis,t of Figures. 'Fig- 
ure number, tritle* 1 and page number are\given. % It is assumed, 
therefore, that ^ch illustration has a liumber and a- title. 



EXAMPLE J; FORMAT FOR^ LIST OF ILLUSTRATIONS. 
^- c — 1 r 



LIST OF ILLUSTRATIONS 



Illustration 



1. 
2. 
3. 
4. 
5. 



Boyle *s Law . . . .„ 

Open-circuit Scuba 

Closed-circuit Scuba 

Umbilical-supplied Breathing System 
Opeaneering 1,000 



Page 

\4 
10 

11 
18 



" " : I 

An informative .abstract is t short ,' summarizes the repc/rt, 

and should probably be written last. The writer should use 
the table of contents as a guide, instead of trying*£o '^umrna- 
rize^ through readdag each part of the actual report; other- 
wise, the abstract will be- too long. See Example K. * 



EXAMPLE K: * TYPICAL ABSTRACT OF A FORMAL REPORT. 



ABSTRACT 

Saturation diving , is a rather new field of stbdy. The word 
saturation in this field deals with man's ability to absorb and 
expel the gases 3%ar, are taken into the body under increased 
atmospheric pressure.' The* behavior of all gases is affected *6y 
three factors: the temperature, the pressure, and 'the volume of 
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Example K. Continued. 



the gas. Nitrogen is primarily used to mix with oxygen as a 
breathing medium, but helium is being used more every day. 
Oxygen by itself can be poisonous at more than two" atmospheres. 
Decompression is a chief concern to the diver and is a result 
of the saturation of nitrogen. Scuba, open-circuit, is the 
most widely-used breathing system, and the wet suit is the 
most widely-used form of protective clothing. The depth gauge 
and the watch are the two most necessary items in personal in- 
struments. Diving habitats make saturation diving for extended 
periods of time possible. The oil industry has made the need 
for saturation diving economically feasible. 



The introduction of the formal report prepares the reader 
for>the report. It contains four main elements: (1) state- 
ment of subject, (2) statement of purpose, (3) statement of 
scope, and (4) statement qf plan of development. The state- 
ment of subject gives the su&ject of the report. It may in- 
clude a definition, necessary theory, history, and other 'back- 
ground necessary to prepare the reader. 

The' statement of purpose is the purpose of 
"not o'f *he items being discussed. The statemen 



the report — 
of scope re- 



veals the boundaries, limits, or emphasis of the*report. The 
plan of development lists the main points, usually in one seji-^^ 
tence:* M Thisa£«port will discuss four areas: , , 

iwing student paper, Example L, exemplifies an 



and.j 



four items: 
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EXAMPLE L: TYPICAL INTRODUCTION -TO A FORMAL REPORT. 

i 



I. Introduction 

t 

Saturation diving' is a rather new field of study. The 
word saturation in this Meld deals with man's ability to 
absorb and expel the gases which are taken into the body 
under increased atmospheric pressure. Research and study 
in this field became necessary when man ventured ' deeper into 
the underwater world and found that he 'required longer periods 
of time to accomplish the tasks. 

The purpose of this report is to examine the physical 
laws- affecting saturation diving and the equipment and mate-* \ 
rials currently on the market that permit divers to work at * 
critical depths. The following pages will emphasize the. 
problems and' equipment ^related to Gulf Coast off-shore drill- 
ing. \ 

Tl\is report will analyze the physiology of saturation 
diving, the equipment, and the habitats. 



The body of the report thoroughly discusses the subject. 
Headings from the table of contents appear within this sec- 
tion. The body is the heart of the report and its form can 
vary. The technician should examine other company reports as 
a style guide. > ^ 

Conclusions and recommendations^f a formal report em- 
phasize the collected^data. The reader should not be sur- 
prised by these sections. -Conclusions and recommendations 
emerge logically, from the report. Numbering' conclusions and 
recommendations makes them more visible to the reader and 
allows the writer to examine research more carefully.- Example 
M is a student paper. 

\ 



' - TC-02/Page 43 

81 



J 



\ 



EXAMPLE M: TYPICAL CONCLUSIONS IN A -FORMAL REPORT. 
( 1 - ^ 



CONCLUSIONS 
2 coh( 



From this paper it can be concluded that: 
1. Sludge is a necessary evil. 



2. Careful conscientious treatment and management* of 
sludge are essential to a successful Sludge use 

, program. 

o ' * * 

3. Sludge treated soil caa* increase crop yeilds above 
yields achieyed by commercial fertilizers. V 

4. Sludge-use can lower or eliminate commercial fertil- 
izer use on crop lands. s \ 

* t 

5. Sludge can be used tor reclaim marginal lands. 

< -> ', * • V 

6. » Sludge can be safely u;sed from both environmental * 

and health standpoints. ~ 

7. Composting, heating, drying, and digestion offer £he 
best stabilization results. * , 

* * » 

8/ Composted sludge offers the advantage of organic 
content. ' m * 

9. Buying land outright is probably the best method 
* * of obtaining disposal sites because *of the 75^» 
„ reimbursement clause under the EPA law. * 

10. New stringent laws will forc$ changes in municipal 
^ , discharge practices. 



The bibliography -is an alphabetized list o£ % the docu-. 
ments used. The appendix contains subordinate, ^supplementary, 
or highly technical information that the writer \io§s not want; 
to place in the body of the formal report. ^ » 
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SUMMARIZING : 'CONDUCTING AND REPORTING RESEARCH 

This discussion o£ tfie .development of formal and infor- 
mal reports has been intentionally brief trying to concen- *> - 
trate only on some of the differences between technical. re- 
prorts and more conventional college papers. The objective 
her s e is to review research methods, concentrating on those 

i't^ms that will help the technician. 

* * t 
This module has listed some key aids^that will help 

*the technician (1) carry ,out the preliminary steps; (2) asseih- 

ble ,a bibliography; and (3) put the results of the research 

to the t>est'i3se t More complete discissions of each phase of 

the procedure are available both from the sources listed at 

the, end of 4 this module and other similar materials. 




EXERCISES ; 



1. Select a technology-related term and have it approved 
by the instructor. Prepare a list cff at least 15 sub- 
ject headings- under which information can be found, 
Use as 'many subject heading sources as possible, 

2. Prepare an annotated bibliography, on a technical subject. 

' v 

The list shouldv contain 20-30 entries, with at least 10 

♦ •* 
entries from periodicals,. * 

3. Prepare a thorough bibliography on -a /technical or in- 
structor-assigned topic. Search all guides and indexes 

/available. Put the entries on cards. 

4. Prepare a short; informal -report 'suggesting how* a longer 
research project can be conducted and how the formal re- 

. port can be written. What steps would be taken? What 
trooi^-wo-trird—bV used? * 



The supervisor, Jack Jones, has asked that a thorough' study be 
made to determine- the possible effect that lab temperatures of f 
80""degrees would have on staff performance, equipment perfor- 
mance, and maintenance, and energy saving's. The lab is now kept >} 
at 68 degrees, and he believes that the savings would be wortl\ 
raising the temperature. ^ . * 



In this hypothetical situation, th§ student v Should deter^ 
mine what equipment is in the lab. 

Students .should examine one^index and two abstracting- 
services related to their -ma j[or . Compare Jthem for — 

a. ' Scope (What is the extent of their coverage?) ■. . . 

b. Purpose (Who* is the intended reader? What type of 
- % questions will they answer?) . • 

c. Type of information given (What .details a*«^in~ 
• ■ eluded in each entry? How thorough is the entry?) 
Write an introduction and conclusion .to^ the following^ 
shores tudetvt t eport on how , to start a power lawnmower.^ 
Include -all fojir/ess'fenii&lS' -in the. introduction. Number 

*the conclusions Jaf ter , beginning with a, statement such as, 
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"From the proceeding report- it can be concluded that . , 
This is a short, simple report, but the" objective 
is to gain practice in analyzing 4 the material "and wait- 
ing introductions and conclusions. 



The oil quantity must' b$ sufficient to ensure 
proper lubrication of all internal moving parts. 
Remove the oil filter plug located on' the base of" * 
the .engine. The dipstick is built into ,the plu^" 
and will indicate the oil level. Add a good brand 
of 'SAE 30-weight oil, if needed. , „Be sureto-re- 
place the oil filter plug. * ■ 

The second step is to visually, check .the, gas- 
oline level. Add regular gasoline- to fill the gas- 
oline, tank. Do not spill gasoline on'a^hot engine 
or the exhaust muffler. 

K The sparkplug .wire must be firmly attached ta v 
the sparkplug, this, is very ( important because the 
engine will^not st^rt if the connection is. loose. 

The throttle control, must be set* to the choke 
position. This position reduces the amount, of air 
in the fuel/air mixture. The ricber gasoline mix- 



ture greatly assists in initial detonafcion of the 
fuel/air mixture in the* cyclinder. * ' \" • ' 

•The starter rope is pulled tp its full length 
with a steady motion'. -If the engine does noj^ start 
on the first pull, allow the rope to rewinaand keep ' 
repeating. the steady motion pull -until the engine 
starts. 

As soon as the engine^starts, reset the thrbttle 
control out of ttie choke' position to 1/2 the* throttle 
position. The engine is now- ready to accomplish its 
tasks. 
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TEST 



>. List the preliminary steps in conducting research, 



2. ' Define the" terms "primary" and "secondary 1 .' sources. 



3:.^ I/ist four suggestions for conducting, an interview.. 



V 



4.' List four steps in assembling a bibliography*. 



J 



t 



If 
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5, List six 7 types of accessing tools.* 



6. List -jfwcr sources of subject headings. 



7. From the following- Readers ' Guide entry, identify 
. "part: Featherbedding on the pads. R. Williams. 
Time 77:78-9 My 5' 61/ ^ 



8. lyhat is an abstracting service? 

r 



9. .What is an information center? What services can 
•provide? 
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10. List five ways of utilizing the results of research, 



\ 




11*' List four pieces of inTo Filiation that the researcher 
should include on each note card. 



12;. What should guide the researcher in writing summaries 



^ijKan annotated bibliography? »- 



1.3. List three differences between informal and formal 
reports. 



/ 



v 
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14, In what three^formatis^Qi- informal reports\isually 
appear? 



15. ' In a forma^ report, what is the transmittal correspon- 

» *» 
dence? What should be included - in it? 



16. What is the final "authority in the format of a formal 
report^, , 



v - 



at, 



:RLC 
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INTRODUCTION 



Effective tiechnic'al communication requires effective # 
planning and summariz ijlgT^One key to efficient planning 
is outlining, but sometimes a student views outlining* only 
as an end prodijct rather t£an as a tool for rapid planning. 
The sfime student may not realize that writing abstracts and 
introductory summaries are normal parts of a ^technician ? s 
duties . % * ^ 

This module' will examine how to use outlines and ab- 
stracts as .planning aijd^ summarizing tools"; -T±re~ student 
*wiil receive instruction^ and' suggestions *an'd will practice 
severaT^techn-iques . j * 



PREREQUISITES 



■ » 

Y The student shcmid have completed the first module in 
Technical Communications. * 



OBJECTIVES 



Upon completion "of this module, the student^shpuld be 




able to: 

1. Explain for whom an outline is prepared, 

2. v Explain the* statement, f, no point - no^ plan. 11 fc t * 

3. Explain the statement / * u An outline* is a tool, not an 
end in itself." ' " - - 
Explain frow an outline is used, to sketch a plan. . 
List , two major advantages of outlining. 
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7. 
8. 

.9.. 
'10. 
11. 
12. 
13. 



List and explain five suggestions for devising an 
outline . 

Compare t^opi.c, sentence, and paragraph "outlines . 
Show how-outlining follows the principles of math. 
Use the Roman/Arabia Systeji. ~~ 
Define an abstract 



Compare descriptive and informative . abstracts . 
List , fi/£ suggestions for constructrirfrg' abstracts 
Constrict an accurate outline. 



A ■ 



14*. Writ£ both descriptive and informative' abstracts, 

..... ^ . t • • ; 



/ 
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SUBJECT MATTER 



. * PLANNING, AND SUMMARIZING 



* Although most of the modules from this course on tech- 
nical communications give instructions and practice on "how 11 
\o communicate/ one of the most 'difficult tasks a technician 
s faces is. planning "what" 'to write' or say, ' For instance, 
wh$t is the main ~purpose ; of a report? How should the analy- 
sis be organized? WKSTTThould be * included "in a ^ettrenrt"-; — 
,What areas should a presentation cover? 

To. help the ^echnicijm ajiswer these and related ques- 
tions, this modulAwill suggest ways to use professional 
planning, summarizing, arid abstracting ^methods that benefit 
the reader and the writer. This\modu\te wiM.bfe organized 
"under. these headings: "Outlines" "and "Abstracts 2nd Intra- - 
ductpry Summaries.". 



OUTLINES 



\ 





ERIC , 



* 4 One of the communicator ? s" be-st planning tools* is'the 
Outline/ but only r i if the^writer or speaker outlines prac- 
tically vand efficiently; An outline must be a means toward 
an end and Rot- t-het end. itself. Producing a beautiful .out* 
line is riot" the'obiective. Usually^ no one but the techni- 
cian 6ill see the jutline. Even if the outline is to be > 



distributed, the preliminary copy is not the one others will 



see , 



- Sometime an outline ifiay'be Hitende'd £or another pe£son^ 
(the reader) tfut most outlines are prepared' for the communi- 
cator * s^use . The^ first .portion* of this ( module, will cover 




Q i 
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outlining for private use; then a few suggestions will be- 
given for preparing outlines for distribution . Even though 
some outlines are written for ^st^ibutidn,. outlining is 
primarily used to plan before one begins to write. 



NO POINT - NO PLAN 



Until the purpose of the report, presentation, analysis 
letter, or other item is determined, it is *a was.te pf/time 
to work on an outline. In pther words; .no pornt - >/o ; plan. 
Why is the report being written? What is the presentation 1 s 
purpose? I Why is the reader being given ths information 
When these questions are -answered, 'the communicator tan Con- 
struct a Alan. The, wr j-ter must decide "what" to -say and 
."how" to 1 slay it: the purpose is the "what"; the outline is, 
tffe "how."', 

For 'instance, the writer may be describing Jiow^to sol- 
der. Is this intended to be a set of instructions or i$ the 
description intended to give only general information? Per- 
haps the technician plans to describe a'heat pump 'a£ a part 
of a larger^xeport . Is the description general information, 
or will the, reader use the description to identify all "the 
.parts of the heat pump as part' of, a repair procedure? ' iM$ybe 
instead of "no point - no plan," the axiom should- be "vague ' 
point - confusing plap. f,k * 
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OUTLINING EFFECTIVELY 

Armed with a specific purpose, the technician's next 
job is to^ devise a plan 1 . - Planning the presentation of 
information ordinarily requires outlining. Although some 
trf this module will explain the fundamentals of outlining, 
the communicator should always* remember that the outline 
is a. toil and^not. an end in itself/ Perhaps too much con- 
centration on correct form numbering systems has given 
outlining a bad reputation** The 'technician should remember 
that the mQst important outlines are seen only by the people 
wh6 mal^ tfiem. An outline may be in the margins of rough 
drafts or even on the back of another item.. Outlines m2> ^ 
be ini^ny 'form, or combination of forms. In the final analy- 
sis, it is not important: how tiie out line ' loojcs . What Ls 
important is .that the techn^rtfian make >£ome -kind of outJLin^ 

before writihg or speaking. Much timq can be saved if ;thls 

# " -'1% 

procedure is followed. , • • • 

* y * ' :/ & 
\ An outline has two major advantages I Tirs't, the outline 

is' a planning € toor.(Ju\lining ^llows, a writer to devise, 

work out, accept, o,r jejWciu-a^ternalje plans for structuring 

materials., A poor plan can be dropped before* materials are 

prepared; a- good plan can be ^solidified and improved. <? 

It isi time-consuming to write/several complete reports 

t*o determine which organisational method is best. An outline 

can'^be reviiewed, 'changed, thrown away, or refined; time 

spent is still less<.thart the time required, tb- write a rough 

d.raf t . ' + : 



In addition ta allowing the communicator 



in^e 



a 'change to ? * 



plan,, an" item before actually composing ^tt, outlining has' 
another important advantage, 'Out^ioifigl imp°)*S$ contrql on^ 



the technician- Outlining i's a limiting .device and, there- 
fore, helps keep the writer or speaker on the subject. With 
a well-organized 'outline as a_ guide, the- speaker or writer 
is less -tempted to wander off into interesting — but dis- 
tracting — stories^'or details. Although an outline is 
flexible, it 1 imits 'material and guides composition- As a 
bluepri^ for a house can, be changed during construction, 
the builder, like;the writer, has at least -deait with some 
•problems while designing the blueprints. 

* To summarize, "outlining (1) £aves time by helping avoid 
false starts and (2) provides discipline for the technician 
during a communication assignment, 9 



XSTEPS -IN OUTLINING — — " 

\ — ~~~~ . . . . 

^ vA The fallowing suggestions for constructing aru outline 
c - m$y, prove' helpful : 

vft 1. The technician should develop the habit of mentally 
* .* oul£li°ning an assignment. This is often called brain- 

storming. ^ If a building is to bte i repaired, what steps' 
must be talcen? What are the ' substeps ? * Lf a technique % 4 - 
/ must be described for an 'audience, which aspects must 

- ' they understand? ' Into which categories do the" aspects 

fall?VCan aspects be grouped? 0 

What is brainstorming*? To brainstorm, a persoci 
, writes down eveTy idea on a' subject as ^each idea ap- 
pears, avoiding any attempt .at evaluation o^ organiza- 
tie^n/^ Ideas are allowed to "cool off" bifore^being 
evaluated and organized. This cooling ofV period per;' 
mits the writer's subconscious mind to work on the + 
ideas.; the communicator is usually surprised by how 



9 
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well brainstorming and a follow-up can v^rk. It! is 
a mistake to have one's minji made up too early on how 
to organize an 'item of communication. Even the sim- 
plest plan can stand a little cooling. Remember — 
outlining is a tool for determining "what" and "how' 1 
before actually constructing 'the Material.- 

The technician usually employs a modified form of « 
brainstorming. True brainstorming means starting from 
scratch. For the technician, research has probably 
been- done and information has probably been gathered. 
At this stage, brainstorming jneans__sijt ting— d awn-woirh" 
^li^-rrfo^Wtao^^ of all items (Some will 

be briefly summarized for this stage) , and adding ideas 
These "added" ideas may b.e previously-known facts, 
nice-to-know information, analogies that explainer 
illustrate, thoughts about the audience, or other re- 
lated items. No attempt should be made to evaluate 
ideas; evaluation comes after the cooling off period. ; 
After brainstorming,, the technician should set the 
ideas aside, and, work on other projects. When unevalu- 
ated information is again pulled from the file, the 
technician will be surprised at the 'solutions- and ideas 
that will suddenly appear* Usually, the more unrelated' 
the next project is to the pne for which the outline is 
being made, the more solutions one's subconscious will 
have devised. 

The next* step is to tentatively order the material. 
One method is to determine which ideas are major divi- 
sions and which are subdivisions. Next, group all sub- 
divisions 'under appropriate major headings. Finally, 
arrange each major division with subdivisions, in what- 
ever order'seems appropriate. 
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For instance,! if building improvements and repairs 
were needed, necesfeary changes might first be listed 
cftirjing a brainstorming session. -Next, itemfe might be 
grouped under threevmain headings: I. Structural De- 
terioration, II. Cosmetic, and III. Energy Improvement . 
It might then be decided that improvements and repairs ' 
to stop structural deterioration should have ^irst 
priority. Those ideas dealing with energy improvements 
might be assigned second priority, and cosmeti^ ones, 

La^tlgxi-O^ ri£y- Eo l-lo w-tag— t h e~ group! rn g ~iff t o T ~th e~e maXn~^ 

headings, specific ideas can be listed under each -cate- 
gory. 

The above method of imposing tentative order is 
the most common. An innovative m.ethod has been sug- 
gested in which all ideas are randomly written on a 
sheet of paper." Major ideas' are put in boxes and minor^ 
ones placed in circles. Introductory ideas are placed 
at the top, and ending Ideas placed at the bottom. 
Then, a tentative order is imposed by drawing arrows 
from one item to the next. The result might look some- 
thing like Figure 1. / ^ 
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CONCLUSION 
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CONCLUSION 




CONCLUSION 










> 





J Figure 1. 



Technique of Imposing Tentative Orde? 
Through Box and Circl'e Method. 



After determining the best tentative order, using 
this box^and- circle method, the-.items shpuld be placed 
in th^usuajl linear form, as follows: ' . . 

/ . * 

I* Introduction (thesis s^ote'nce) ' • 4 * 
A. Fi^st Main Point (briefly) 
\\ Second Main Pcfint" (brief ly)' 
C. Third Main Point (briefly) 
II. First Main Point ^(expanded) • 



100 
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III. Second Main Point 

A.. First Minor Point 
* B. Second 'Minor Point 

C. Third Minor Point 

D. Fourth Minor Point 

IV. Third Main Point (expanded) 
V, Conclusion 



r 



/ 



i 



Other methods have been suggested for tentatively 
arranging ideas, but most methods fall into one of! 
these two Categories The technician should aiwayjs 
look for the method that best suits, t'he writing situa- 
tion. * ! 
4. The outline • should be regarded as a tentative plan. 

At some, point, the^ technician has tfel stop playing with 
the outline- and begin writing. Usually, the more time 
spent experimenting with the outline, the, more timp 
saVed whea the report, presentation, or analysis is * 
put on pap err* J 

Even though much time has been spent on the out- 
line, the plan should be changed if the technician 1 dis - 
covers — in the middle of writing — that a point should 
be change^ from one position to another. The outline, 
should be Strong anough to guide construction of the % 
document and flexible enough to allow revision and re- 
finement . . i 



RULES FOR FORMAL OUTLINES 



, Now that this module has presented suggestions on how 
to outline ideas, a few rule^ for constructing formal out- 
lines are ijecesSary? So fat, ♦emphasis has been on outlining 
as a personal organization, guide to thinking, writing-, and. 
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speaking. In some instances, the technician will prepare , 
an outline for contribution '(preliminary plan^for a" project, 
outline for a report, the 'skeleton o£ an oral presentation); 
and the outline will need to follow* certain standards. Some 
of these standards have been stated or implied in this dis- 
cussion, but re-listing them here may help. 

1 . ^_A forma 1 o utli ne may . b_e_ &_jlq p iG-_xm£lin£ a- sen t e ji ce 

outline, or a paragraph outline, s In. a topic outline, 
ejach .entry is a phrase or a single word; no entry is a 
Gomplete sentence. In a sentence outline, >each entry 
is a complete sentence. The paragraph outline is of 
virtually no^use to a technician and,^ therefore, will 
not.be discussed. - 

Although both the topic and sentence outlines are 
. .useful to the technician, the topic outline is usually 
' a more practical guide to writing and speaking. A* topic 

; outline is quicker to construct, easier to manage, and 
more flexible. 

*A sentence outline requires the communicator to 
think out each eutry when this is desired. A topical 
outline entry might say "Equipment 11 \ whereas, the sen- 
tence outline would say "The equipment needed includes . 
soldering Iron, ros'in-coje solder, heat sink, and needle 
ndsed 'pliers . " The sentence outline is most useful in 
analyzing the writing of others and probably least use- 
ful_<in preliminary planning, -^n the following examples, 
Example A' is the introduction to a topic outline. Exam- 
ple B is the same introduction in sentence form., 

/ 

» > 

* * • 
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A: TOPIC OUTLINE. 



I. 



Introduction 



Flies and mojsquitos as vehicles of infection' 
for eigtvt widespread diseases 



Fl 
a. 

.b. 



Les 



Mechanical transmission. of disease 
Intestinal diseases they transmit 
(1) Typhoid 



.Paratyphoids 
Dysentery 
Cholera 
Hookworm 



(_ (2J_ 
(3) 
(4) 
(5) 
Mosquitos 

a. Transmission of disease by biting 

b. Diseases they transmit 

(1) Malaria 

(2) Yellow fever 

(3) Dengue 



EXAMPLE B: SENTENCE OUTLINE. 



\ I. The fact that flies and mosquitos transmit eight 
diseases makes it important that these insects be 
destroyed. * . 

A. Flies transmit five' intestinal diseases. 

* J.. Flies are' mechanical, carriers of diseases. 

' 2. They transmit typhoid, paratyphoid, dysentery, 

cholera, and hookworm. 

B. Mosquitos transmit three diseases. 

1. Mosquitos transmit by biting. 

2. They transmit malaria, ^yellow fever, and 
dengue. 



I 
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Outlining follows the principled of math in that the 
parts (the divisions) make up the whole (the title or 
subject). Mathematically, this concept might be ex- . 
pressed - this way : 

Jr. < * 

Subject - Section I + Section_II + Section JLI1- . - - 

- - - < , 

. * or 

Section I = Subdivision A + Subdivision B 

Very simply, this means that if the parts of an 
outline do not include all parts t^at the title indi- 
cates, more parts should be added or the title changed. 
The title, lf Steps in Testing an Integrated Circuit, 11 
signals the reader, that all steps for testing all in- 
tegrated circuits will be listed. If all steps are 
not included, a more accurate title might be fl Main 
Steps, 11 or ff Steps -in Testing a MC 438 Integrated Cir- 
cuit. 11 : 

Most authors sa'y an outlilfe should M cover the 
subject. 11 The technician should remember that, in 
thds case, the subject is the ti^e. Both the^title 
and outline ymay be adjusted to fit the technician's 
purpose. But in all cases, parts should equal the 
whole. 

A major division (I, II, III, etc.) does not have to 
be subdivided.' If a division-is subdivided, there 
must be at least two subdivis;tons . There may be three 
or six divisians - but not one. Nothing can be divided 
into one part . * 

V 

« : 



TC-03/Page 13 



I 



EXAMPLE C: CORRECT AND INCORRECT METHODS OF OUTLINING, 



CORRECT 



I. Introduction 
* A, Key parts 
By Minor parts 
JLX. Key Farts — 
Av Part one 
B. Part two 
III. ^Minor Parts 

A. Part one 

B. Part two 

X. Subpart one 
. * * 2 . Subpart two 



INCORRECT: 



. I. Introduction 

A. Key parts 

B. ' Minor parts 
II. Key '.Parts 

• . A. * Part one 
III . Minor -Parts 

A. Part one 
% £ 1. Subpart one 



* In the incorrect example, sections II and III were 
divided^ into only ojie.part. In addition ,* II I : A was, 
divided into only one part/ Nothing can b€ divided 
intP less 'than .two part^P. * \ 

A logical, consistent system of numbering and indenting 
topics should be use'd. The most common is the Roman/ 
Arabic system, which looks like this: 
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i EXAMPLE D: 


COMMON SYSTEM OF LABELING OUTLINE PARTS. 




I. 

» 


A. 

1. 
' 2. 


-« „ - - - 


— — 

V 


i 

r 


B. ■> 
• 1. 
2. 

, a. 

. b; 

• 


* • 

v 
(1) 

(2) s 
(a) 

(b) . 




* 

Another 


system that 


is often used is. the decimal form^ 

* P 4 



/ 



EXAMPLE E: DECIMAL FORM OF LABELING'-OUTLINE 'PARTS. 



1-0 



1.1 



1.2 



1.1.1 • 
1.1.2 



1.2.1 
1.2.2 



f. 2/2:1 
1.2.2.2 



1.2.2.2.1 
1.2.2.2.2 



1.3 



•2.0 



u »J 
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^ The writer may. or may not skip a line 'between 

major divisions',* but consistent $pac^ng should be u,sed 
throughout the outline. Each indention is usually 
five spaces.;. „indentjitions-sliould be ^consistent , regard- 
less of the number of- spaces -indented.' Whatever form 
effacing, indentat ion*, and .capitalization is used 
should be~£he same throughout tlve outline. 

5. Each heading in the outline should be specific, and 
the words chosen* should be as descriptive as possible. 
Under the hea.ding ."Heating Supply Problems, M a* sub- 
sheading entitled "Fuel 11 would say li'ttle; whereas, 

"Fuel Supply problems 11 would be clearer. Under the ^ 
heading "Effects of Sjtrip Mining, 11 the- subheading 
""Permanent L'and Scarring 11 would be more descriptive 
'than M Effects On" Land . 11 . * : . ; 

6. All items of equal importance should be parallel, or * 
equal, in' grammatical form. For instarfce, in the fol- 
lowing outline headings', subdivisions could be gerunds 
or infinitive^', but not admixture: . v ' •> 



EXAMPLE F: OUTLINES' USING GERUNDS AND INFINITIVES.. ' 


• ^CpRRECT - USING- GERUNDS : 




■> * , • 

* I. 4 Reasons for propter maintenance" • 

A. Extending life of the'engine 

B. Satisfying warranty' requirements . 
? - C. Providing proper temperatures 




CORRECT^ USING INFINITIVES : ' ' * 




> . * • • ♦ 
I. Reasons for proper maintenance 

A. To extend life of the engine. 

B. 'NTo satisfy* warranty requirements- » 
r C. ' To provide proper temperatures 


• 
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Example F. Continued. 



INCORRECT (NOT PARALLEL) - USING MIXED GERUNDS AND INFINITIVES: 

I. Reasons for proper maintenance 

A. Extending life of engine 

B. - To satisfy warranty requirements 

C. * Providing proper temperatures • 



Th'e technician should remember that formal outlines 
are for others' to see. Most of the time, outlining is a^ 
personal topi used to plan what will be written or spoken. 
One should' remember that an outline i£ a tool, riot an end 
in itself. The technician k should not let these remarks on 
formal outlining* obscure outlining' s' real usefulness - a 
guide to thinking, writing, and speaking. 



ABSTRACTS AND INTRODUCTORY SUMMARIES . 
» 

* « 

"An abstract is a short destription, or condensation, » 
of a'piece.of writing," says one authority. Most other 
authori t les\agree . Abstracts* are one of the technical com- 
municator's most useful tools. Abstracts are also one of 

* 

' the" more difficult writing forms to construct. A tecnnician 

# 

who can write an accurate abstract can usually handle any 
writing assignment, for summarizing technical material — 
without changing the* material 1 s emphasis - is a test of one's 
communicative skill* 

An abstract's purpose is .usually to save the reader's 
time". 'Only the table of contents of a "report gets jnore 
* attention .than the abstract. Whereas an outline may be 
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either for the writer or the reader, the abstract is defi- 
nitely written for the reader. 

i A short abstract at s the*beginning of an article or . 

chapter "allows the reader to ofc te r mi t^e^ i f the abstracted* 

v » 

•material will be useful. An'indexed list of short abstracts 
gives the reader an overview of a large subject area. An 
abstract of a report may tell the uninformed- reader all 
needed information. An executive or manager may judge the 
total report (and the person -who prepared . it J by the _ab- 
stract. An abstract is often prepared for a report or paper 
that is to be presented orally .^^tn -addition , most journals 
require that all articles be preceded or accompanied by an 
abstract. 

As stated earlier, an abstract is a summaryCiS^^pnsa- 
tion, or boiled-down account of a longer document, film, or 
oral presentation. It can be part of, a longer document or 
it may be considered an end product. Regardless of its 
relationship to other material, an abstract can normally 
•stand alone.. * \ 



TYPES OF ABSTRACTS 

± \ 

Abstracts are usually classified as either descriptive 

i 

or informative. The descriptive abstract tells what tiie 
document or report contains, but gives little information 
abo.ut any -topic. It is a preview of th-e text, but does not^ 
contain £ny of. the content o^f the main text. An abstract 
is easy to write because it is, simply a list of the. material 
contained in a document (written in paragraph form) . ' — > 
The informative abstract is often called an introduc- 
tory summary if it appears at the beginning of a report. 
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(The final summary is somewhat differept, and will be -dis- 
cussed in another module.) The informative abstract is 
often referred to as a 'summary, because it gives the essence 
of a document or presentation >a*nd i-ncludes nitfst of the sig- 
nificant material'. Sbmetimes ' called "the report in minia- 
ture, " the informative* abstract ) repeats the- main ide^|s and 
th£- important conclusions, without supporting evidence.* 
The informative abstract says what the text says, but in a 
highly-concfensed form. Whereas the informative abstract 
usually varies' in length (depending on tiie^ length o'f the 
report), the. descriptive abstract tends to >fcu3-^tandard 
length. The informative abstract tends to be five- to ten 
p^^cent ' of ^'the length of the body of the report* Usually-, 
the company for which the abstract is being written will 
set maximum length limits. 

Here are some examples of descriptive and informative 
abstracts. 'Notice that ,both abstract types list^ the^top^ic^ 
covered, but the informative abstract gives essential de- 
tails, v 



\ 



EXAMPLE G/ DESCRIPTIVE AND INFORMATIVE ABSTRACTS 



DESCRIPTIVE ABSTRACTS: 

•;Major diseases fhat £re hazards in isolated research' 
stations can be prevented by removing or destroying 
Hhe breeding places of flies, mosqiiitos, and rats. 

• This report contains suggestions for successfully 
soldering* stranded and solid copper wire and copper 
tubing* Two methods are listed for testing the 
resulting connection. 



9 
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cample G. Continued. 



f INFORMATIVE ABSTRACTS : : 

j[ * • Major diseases that are hazards in isolated research 

, stations can be prevented by removing or destroying 
the breeding places of flies, mosquitos, and rats. 
The breeding of flies can be controlled by properly 
disposing of decaying organic matter. The breeding ^ 
of mosquitos can be controlled^\>y % eliminating pools x 
* or spraying the surface with oil. For rats, only 
indirect ^methods of building rat-resistant" buildings 
and protected food supplies*4iave much effect. 

Q • Effectively solde'ring both stranded and solid copper 

wire and copper tubiog "is simple i£ a few rules are '* 
followed. The connection or joint should b£ properly * 
cleaned and ppssibly fluxed.- The joint -should be 
heated ah^ the solder applied. The connection can * ■ 

t>fe tested using either force or an ohmmeter. 



4 



' - On x e of the briefest abstracts, is the annotated bibliog- 
raphy entry. The annotated bibliography no*t only' lists a 
number of -sources, it aLso gi^es the reader some information 
about the source. This brief abstract can be either descrip- 
tive or informative. This type .of bibliography can be a 
-real time- saver, for it gives ttae reader a quick overview of 
tKe materials available. The tfebhnician should note in read- 
ing and in writing annotations that, unlike other abstracts, 
the annotated bibliography does not have to follow the order 
of the 'source; an abstract entry* may be only a key phrase 
% that characterizes the material or points out the^mltterial 1 s 
significance. . ^ , 



Page 20/TC-05 



111 



EXAMPLE H: DESCRIPTIVE AND INFORMATIVE 
ANNOTATED BIBLIOGRAPHIES, 



DESCRIPTIVE ANNOTATION: 

Doe, John, Methods of;*At-tAchment . New York: Brown 
and Cpmpany, 1976, i * 

i j 

The main methods of attaching metal strips to large 
storage tanks. ! 



INFORMATIVE ANNOTATION: 

Doe, John. Methods of Attachment ! New York: Brown 
and Comp'any, 1976. 

Strips can be attached to storage 'tanks using screws, 
bolts, or solder, depending on purpose of strips. 
T&nks storing petrochemicals should be treated using 
* four methods. 



SUGGESTIONS FOR WRITING ABSTRACTS 

Here'are a few suggestions for constructing effective 
abstracts: * < 

1. The material being abstracted should be/ as organized 
as possibly. 4 ^This allows simply summarizing the 'major 
divisions of the material.*- It may be a go<jd idea to 

• write the abstract using the outline or table of con- 
tents; this method helps prevent getting tangled up in 
derails.* ( ^ 

2. In preparing to abstxact a source, underlining the key- 
ideas in th[g material can help bring together 1 the 
document f s content . v " % 
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3. 



r 



4. 



5. 



^he firs-t sentence in an abstract should focus on the 
main idea of the item being summarized. 
After the beginning sentence is constructed, each 
additional sentence ^should develop or contribute to 
the -main idea stated\in that first sentence. 



Usually, an abstract is a single sentence. A special 
effort should be made to avoid highly technical lan- 
guage because the abstract is intended to be a summary 
for- a wide audience. 

The abstract, as st.ated earlier, should be thought of 

c 

as a completely independent unit, intelligible without 
need to refer* to the source. 



SUMMARY 

Jn conclusion, remember: A beautiful outline is not^ 
the technician 'sS, obj ective . Outlining is a planning . method 
and not an end ip itself. ;In writing abstracts, ope jnust 
preserve the essence^ of the document . An abstract is not 
an evaluation or* a comment — it is a summary. It may be 
descriptive or informative, but it must be .an unbiased sum- 
mary. . * • y . 
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EXERCISES 



1. Prepare a one-page topic outline of this module. 

2. Plan a report on how to repair a mechanism. Prepare 
an outline that could be used to write the report. 

3. Prepare a checklist that would be used, to check off 
maintenance steps On a piece of lab equipment, 

4. Write a descriptive and an informative abstract of 
this module, 

5. Select a. technical article and write an informative 
abstract of it. The abstract should not be over 100 
words. The article should be at least two pages in , - 7 
length. Attach a copy of the article to the abstract. 

6. Select six* sources (booKS, art icles^ . pamphlets , and 
booklets) related to a- required cou,rse. .Use the. card - 
catalog *and Reader's Guide to find the .sources. Pre.-' 
pare an- annotated bibliography of these items. "The 
brief abstracts .can* be descriptive or informative, 

but they should all be of the same type.-^ 

7. Bring a few outlines and abstracts to class that have 
been published. t Be able to continent on their purpose,. 

, typey style, and effectiveness. 

• ' REFERENCES 

" N 

^.Andrews, Deborah C. , ,and Blickle , ^Margaret D. Technical 

Writing: Principles and Forms . New York; MacMillan 
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- Fear, Dayid E. Technical Communication . Glenview, Illinois 
Scott,, Foresman and Co . , 1977. t 
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and Co. , 1979. 
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TEST 



1. For whom can an outline be written? For whom is an 
abstract intended? 



2,. Explain the statement, "no- point - no plan."" 

\ 

" ~" " / 

3. .Explain, the statement, "An' outline is a tojol, not an 
ehd in itself." 



4. How can an outline be used to sketch out a plan? * 



J-J.O 
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5. What are two major advantages of outlining? 



6. Give four suggestions for devising an- outline, 



7jl What are the three types ^of 'outlines ? Which type 
the technician most likely to use? 




How does outlining £ofl6w the principles of math? 

7- ; 
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9. What is an abstract?, DeTine ''two pypes of abstracts 



10, 



List five suggestions for qonstructing abstracts 
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INTRODUCTION 



An energy technician must 'communicate with man^ types' 
x of persons. Having to dea 4 ! with such varied, experience lev- 
els means that the technician will sometimes use" terms that 
are -unfamiliar - to the intended audience. For this reason, 
"effective conyfiunication frequently mean^ having to define 
terms for the audience. Writing definitions, although com-* 
prising only a small part of technical communications, re- 
quires skill and experience. This module examines what terms 
should be defined; how definitions are constructed, and' where 
definitions should be placed when used in reports./ 



PREREQUISITES 



The student should have completed Modules TC-01, TC-02 
and TC-03 of Technical Communications. • 



r 



9 

EMC 



OBJECTIVES 



I 



Upon completion of this module, the st\udent should be 
able to: 

* i * » 

1. List , lief ine , and illustrate three types of teams' that 

should be r defined. 



2, 
3, 



Define informal 
each should, be 



arid formal definitions, explaining wh6n 

Differentiate between informal and formal" definitions 
and be able. to construct both types. 

Explain why , definitions must be adapted to the intended 
audience .• 1 ! * # * ' i \ 
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5. Give a few suggestions concerning the t following: ^re- 
peating key terms, using qualifying phrases, and using 
familiar words in formal definitions'. ' < 

6. Define and construct an amplified, or extended, defini- 
tion* • % N 

7. Lis't and define at least seven methods for amplifying 
a definition. *' - * : 

8. ' List and, explain three peaces a definition can be placed 

in a, report. - ' ^ 

°9. List ana explain three items that determine how long 
. a definition should be. 
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SUBJECT MATTER 



- WHAT SHOULD BE DEFINED 

« v * 

Clarity is. critical in technical communication v If a 
coriununicator really strives for clarity, then definitions 
are often necessary. % To define a tefin is to give the term's 

r exact .meaning . 

In examining the use of definitons, it is first neces- 
sary to think about what should be defined. Often a techni- 

^cian^ill say, "I don't need definitipns; I just use , the ex- 
act word." No one can argue with the validity of this state; 
ment , since neither writers nor speakers should use defini- 
tions to cover up poorly chosen terms-. Long discussions 
should bej^voided in instances when choosing the exac.t word 
is the easier solution. 

Unfortunately, some words are rather hard to pin down 
as to exact meaning. Consider "•jig," for instance. To a 
dancer, a jig is. a dance. To a fisherman, a^ jig is a lure; 
and to a welder, a jig is a stand for supporting pieces to 
be jo.iited. Obviously, "jig" has several meanings; therefore, 
a person,: using this term will., n^ed to de.f ine -it ; 

are Simply "words." Writers a/id readers often 
argue about the yeaning of words since the^ 'are x 6nly labels 
for objects, not the object* themselves/ For instance, when 
the technician uses, a t^rm.in a memo or in some ' instructions , 

^and the worker' reads the memo^ut does not comprehend the ;■ 
term in the same sense that it was intended; both thfe writer 
a r ndVt he reader are in trouble. If the boss says^ "burn this 
letter, *\ meaning M make a copy of it," and the technician sets 
fire ^to' the letter, the situation is funny oniy if one is not 
the technicians • . * 
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If words sometimes mean -various things to different 
people, the technician must construct definitions when neces- 
sary . Effective communication requires effective definition . 

What, then, must be defined.? 'Most authorities agre£ 
that three categories of words often need defining: (1) 
familiar words for unfamiliar "things , (2) unfamiliar words. _ 
for familiar things, and (3) unfamiliar words for unfamiliar 
things." Mills and Walter (see Reference Section) also sug- t \ 
^ . gest considering a fourth category - familiar words for fa- 

miliar things. This last category is included only to serve 
as a reminder to the communicator to use a familiar word when 
possible, not to suggest that familiar words must be defined., 
A definition should be used only* when a familiar word is not 
available.** 

Must a complex term always be defined? Not necessarily. - 

How, then,- { doe's ^a technician know when a word needs clarifi- 

cation? Eas?£ally, a term needs to be defined when there is 

a possiblity that the audience may not understand its mean- 

^ — ing. Understanding is of the utmost importance. Again, un- 

(\ derstandijig necessitates audience adaptation — a subject 

,* > 
that 'has been discussed in several modules. How does the , 

^techniciaji know whether the audience will understand the term „ 

unless the audience is analyzed? In other words, the intended 

audience must always guide the technician's thinking. 

To repeat, the three categories of words' that often need 

• t- * defining are as follows: (1) f amilia^r^ords for unfamiliar * ^ 

things, (2) unfamiliar words for familiar r things , and (3) wn-* 

familiar words for unfamiliar things. Of. these, three groups, 

the las.t is where most m definition' are needed. -However, all • 

three categories .deserve attention. , ' 
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FAMILIAR WORDS FOR UNFAMILIAR THINGS 



Finding familiar' words for unfamiliar thing is a special 
problem fpr the technician. Rather ordinary words are some- 
times given different meanings that may be unfamiliar*to the 
reader outside the technical field. Every field has its own 
list a>f such words, called jargon. 

For instance, ff apron M has a different meaning in. each of 
the following fields: metal working, aeronautic navigation^ 
cooking, and plumbing. A "cheater" is an extention of a pipe 
wrench to an oilfield worker; it is a special type of cord to 
a TV repairman. A "jig," as stated previously, means some- 
thing different to a welder than it does to a fisherman. 
"Active" and "passive" to a solar technician have to do with 
whether mechanical means are used to carry heat from the 
storage area to the living area; whereas, the same terms de- r 
fine aspects of verbs to a writer (See Module TC-01) . JL 
"collector," tp a solar technician, is a device for collWct-^ 
ing heat from the sun, but an electronic technician might 
think of a "collector" as the output terminal of a transistor. 
The point is that ratlier^ ordinary words often take on new < 
meanings in industry, and the writer or speaker must often 
define these words for the target audience; 



UNFAMILIAR WORDS FOR FAMILIAR THINGS 

Unfamiliar words fpr familiar things^should be avoided 
if possible. If "energize" the heat pump means # to start it, 
then "'start" is probably a /better word*. Depending the -in- 
tended reader, "heavy crud4 oil" might be a. better term than 
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"asphaltic pil," Likewise, ft wind power 11 might be abetter 
term than "aeolian." If at all possible, the simpler term 
should be used — that is, when a simpler texm is available. 
However, if avoiding the unfamiliar word results in a long 
awkward "phrase , then the unfamiliar word should certainly be 
used. "Nuclear fission 11 is simpler than saying "the process 
in which the nucleus- of a heavy atom is split into two or 
more fragments. 11 Similarly, saying "anthracite coal 11 is t 
simpler than a phrase explaining anthracite coal's meaning. 

The technici^K must decide whether the' subject matter^ 
demands using unfamiliar words for familiar things. Does 
the audience understand the term? Aftgj^this question is 
answered , , the technician can decide if th$ term should be' 
defined.' 



UNFAMILIAR WORDS FOR UNFAMILIAR THINGS v 

Unfamiliar words for' unfamiliar things includes most 
terms that need defining. Most so-called "technical 11 words 
fall into this category. A list of specialized terms from • 
SLhy technical field would normally, consist of "unfamiliar ^ 
words for unfamiliar things , lfV, *and they would need defining. 
Such terras often have only one meaning. -Tfifcy are not "famil 
iar words for unfamiliar things. 11 ^ 

v Words such as "geothermal , 11 "lignite," "gasification," 
"petrochemical , " "magnet ©hydrodynamics , " and "refrigerant" 
are all words that might need defining for a person outside 
the energy field. These terms are part of the specialized 
language of the energy technician aj>d, for .the nontechnical 
audience, could .stand for unfamiliar things^ 
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Conversely, an Energy technician making an energy audit 
might expect to have to .explain certain specialized terms to 
a plant manager. The fact that the plant manager is also a 
specialist does Hot mean that he or she will understand the 
language the energy specialist. The Specialized terms of 
one field would be "femilia-r words for familiar things' 1 to a 
person in the same field and "unfamiliar words for unfamiliar 
things 11 to an expert in another field or to a nontechnical 
reader. ^ • - * v \ ^ 

The .following cannot be over-emphasized: the communis- 
tor is responsible for (1) knowing the audience and (2) adapt- 
ing the material accordingly. The technician who prepares 
the energy audit- may be many miles away when the plant manag- 
er reads* the report; therefore, terms in' the report should be 

s 

clearly defined when necessary. 



HOW DEFINITIONS ARE CONSTRUCTED 

« 

Now that this module has examined what terms should be 
defined,. it is necessary to look at how definitions are con- 
structed. Definitions are usually (1) informal (a word or a 
phrase) or (2) formal- (a sentence with perhaps an extended, 
or amplified; definition). The length, or extent, of the def- 
inition depends on the purpose of the communication ax^the^ 
knowledge level of the audience. 

* Sometimes a word or a phrase is enough: "Measure the E 
input (energy being consumed) as the first step.* Ottier 
times, a definition may require several paragraphs. How much 
does the audience' know, and how much does the audVence need 
to- know? The answers* to these questions help determine the 
length of a definition. 
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The length of the definition can also depend on the com- 
plexity of the term. "Nuclear" is^robably more difficult to 
define than "geothermal" because of its greater complexity. 
On the other hand, the internal combustion engine may be easi- 
er to 'expl^U4»-than "passive solar heating" because the in- 
tended audience may be Inore familiar with the engine. -The 
technician should make a definition as brief as possible, 
whileJ&Jcing the definition detailed enough for the purpose/ 
the^audience , and the complexity of the term. 
^ a? stated previously, definitions are either informal 
or formal." Some sources say there are three types of defini- 
tions, since' the formal type can be either a one-sentence def- 
inition or' an amplified fextended) definition. % Whether defini 
tions are classified as two -types (informal, formal) or three 
types (word or phrase, sentence, amplified of extended), they 
are written the same way. In thi£ module,^ the author, has 
chosen to classify definitions as informal or, formal. ^ 



INFORMAL 

"Informal," as used here, mean^ that the writer or speak- 
er simply substitutes . a familiar word or phrase for an unfa- 
miliar term. However, before the technician cai* use an infor- 
mal definition, the audience must be familiar with mo3t as- 
pects of the term being defined. To define a breeder reactor 
by saying, "Breeder reactors, or reactors that produce more » 
fuel tha"h they use, are similar to nuclear power reactors, 11 
would require that the audience have a general knowledge of 
reactors and, possibly, of -other aspects of nuclear power % 
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Even the following simple informal definition requires that 
the audience have some knowledge of trees: "The trees be- 
hind our house are deciduous; that is, they shed their fo- 
liage during the fall." * 



FORMAL 



1 



When purpose, sender, or complexity of the rermldemands 
.a clearer definition than a word or a phrase, the technician 
**must use a -formal definition/ • Formal definitions can consist 
of a three-part sentence definition or both the th*ee-part 
sentence and an extension or ' ampl i^i£iJj^n , which includes 
whatever further details the audience neWs . 

Whereas the informal definition is a flexible, M in-other 
words 11 technique, the formal sentence definition follows a 
»v fixed formula or structure consisting of three principal 
parts (1) the term or word to be defined (called the spe- 
cies)/ (2)\the specific group or class to which the word be- 
longs (called the genus) , t and (3) "the distinguishing charac- 
teristics or features (called the differential) that set this 
item apart from similar items in % the same group or class*. 
Here 1 are some examples. Natice that each definition is a 
complete sentence. 



Term Class 
A transit is a surveying instrument 
Stress is an applied force 

A hybrid is a solar heating -setup 

123 



Distinguishing 
Characteristics 

that measures angles, 

that tends to strain 
or deform an object. 

that combines both 
passive and active 
systems. , • 
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• ■ After deciding that a term should be formally defined, 
one must follow two steps: ^(1) identify the family or class 
and (;2) determine the' most outstanding distinguishing^ charac- 
teristic. All. this work for one short sentence may seem 
foolish, but ef fective^coramunication requires some thdught. 
Putting an idea into as few words as possible is more diffi- 
cult than constructing a lengthy discussion. * > 

t . Clear and accurate reports and forms are probably not as 
difficult to\hand«le as many technicians think; they simply 
demand extra attention to the one duty that many workers re- v 
gard as unimportant - writing. 



Class 



The technician has a term that must be defined in a let- 
ter, report, or speech. First", what is its class? The fol- 
lowing are some attempts to select the best class, or genus, 
for a few typical energy terms: 

Term Class 

collector system component 

photovoltaic light-sensitive material 

EER • ♦ Energy efficiency ratio 

fusion , . nuclear reaction ^ 

fluorine * fuel salt s 

As the student will notice,, each term above could belong to 

more than one class or group'. Picking which term is test; or 

clearest, for the particular usage will, be dictated bv the 

* • ' * 

situation. The more specific the. class is, the better. 
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The second step.i^ to select the. distinguishing charac- 
teristic that will best achiev.e the definition's purpose. 
The characteristic chosen should apply only to the'term be'ing , 
defined. To define M gasoline M as f: a petroleum product used' 
as a fuel" would not be adequate because several petrojjeiiiir 
products are used as fuels. To define, "nuclear reactor'* as 
"a power plant used to produce electricity'' would not b§ 
choosing the best characteristic, since several types of 
power plants produce electricity. On the other hand, to say 
"a nuclear reactor is a power plant that produces energy using 
plutonium-239 'or tiranium- 235" is more specific. 



Summary of 'Formal Usage 

Most of what has been discussed about formal defini- 
tions^ could be summed up with one statement: an accurate/ 
limiting class • or group joined with a precisely accurate, J 
distinguishing characteristic will^result in a good defini- 
tion. Sometimes, trying tio pick out an "accurate, limiting 
cLftss o.r group" and a > "precisely accurate, distinguishing 
characteristic" can be frustrating;, but having the boss com- 
piimeq£, the report or having a company comment on the clarity 
* of an explanation really makes the struggle woVth the effort. 

Additional Suggestions for Formal Usage 
» 

Before leaving the discussion of formal sentence defi- 
nitions, three suggestions should tfe mentioned: (1) do not 
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repeat key terms in a definition; (a) include qualifying 
phrases when necessary; and (3)> chooise familiar words for the 

class and the distinguishing characteristic, * . 

* fc 

Repeating key terms means making a statement such as "a 
nucleay reactor is a reactor that..." or "fiberglass insula*- 
tion.is a material used to insulate." Probably. the techni- 
cian would think this advice unnecessary, but examples of' 
such Statements are plentiful. , ! 

" Sometimes a "definition is giv-en £or a specific purpose. 
A qualifying phrase should be included to indicate tfrat 
the term has f a+ special, meaning^ in- the particular report: 
"Insular, ^as used iji this report..." or "fyydropower , as de-" 
fined: by tiie energy commission..." or lr energy efficient, as 
defined in regulation 2Z4b...,* f Unless the technician^tells - 
the aiidience of such limitations , the resulting definitions 
will not be clear or accurate. * 

The third suggestion is to use familiar words in the V 
cltfss and distinguishing characteristic portions of the def- 
inition. u The communicator should not weaken well-formulated 
definitions by defining one unfamiliar word with another un- 
familiar word.- The somewhat simple cjefinition, "hydrocarbofis 
are compounds which contain only carbon and hydrogen," as- 
sumes that the -audience understands the meaning of carbon. 
In the definition, "substituted hyciroq^-xbons are hydrocarbons 
in which one hydrogen atom has been replaced by a functional 
g-roup," the reader must know the meaning of "functional 
group." Notice, though*, that tjiis . def initial is an exception 
concerning repeating key terms • In £his case, "hydrocarbons" 
may be repeated. % \ , 

■ % ■■ ^ .i.i - * 

: . . • T. • - ~ 
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AMPLIFIED DEFINITIONS - * ■ , 

i 

Eveji though a brie$ definition of an unfamiliar term is 
usually adequate,' in some instances th§ .audience mayneed * 
more information than a wdrd,- clause, or ^sentence can contain. 
When the 'reader for listener needs a full understanding- -of -a v , ^ 
term, then an .amplified - or extended - definition is re- 
quired:, J \ .• 

* _ For ins tance ,> the previous definition of substituted^ 
hydrocaJrbons would ne»ed to be^ amplified for an uninformed 
reader/ especially if the reader needed a full understanding 
of the term. A What is carbon?* What are hydrocarbons? What 
is a compound? What is a « functional group? Why are' hydro- 
carbons important? Where' are they found? What are similar 
elements? What is the yorigin of the term "hydrocarbons?" 
To answer these ,questip-ns , one would -amplify or extern! the 
.definition. The following is an example of an extended def- 
inition from the course, Fundamentals of Energy Technology : 

Tar sands are sandstone reservoirs impreg- 
nated w£th heavy, crude oil that "cajmat be 
obtained through a frell by conventional 
means. Two other terms are given toj tar 
sands: "bituminous sands" and "oil sands." - s 
The heavy crude <oil .is termed "asphaltic. . 
, oil." . . 

( * * 

^ The most extensive deposits of tar sands 

in the world are located in the province 

of Alberta in Canada. In the United States, 

numerous small tar sand deposits.. .were. 

quarried. and sold..-;for paving material 

used in road construction' during, the 

early part of the 20th century. t 

Although experts do hot agree on a method or, a se 4 t of 
methods to amplify a definition, an examination of several 
sources shows that the following techniques are often u%ed: 
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1. Giving,, a further definition means explaining for the~" 
reader some words in the definition. m For example^ in 
the previous illustration on substituted- hydrocarbons, 
"hydrocaYUons" might tfave'to be defined. 

2. Stating concrete examples is a second amplifying method. 
This, is probably the best Method for giving the audience 
a clear understanding: "Solar cells are used in photo- 

* ' graphic , light .meters . " Or, for instance, after defining 
m solar heating., one might giye examples for American 
Indians, in pueblos storing daytime heat arid releasing 
it at night to cdarify the meaning' of solar heating. 

3. * . Comparison and contrast /technique can relate an unfa- 

• miliar word to familiar 'word. * Showing similarities can 
help^ the audience visualize: "Splitting an atom by. nu-^ 
clear fission is -much like breaking a piece of. ice into 
several parts." ' • t . 

47** Word derivation , is the fetymoLog^ .or -history, of the 

term. "Geothermal" (geo + thermal) means "the heat # of 

* the earth." "Lignite" comes from the Latin word "lignum' 
.meaning "wood," and lignite is a soft coal with the* tex- 

tare of the original wood. Although word^derivatiofi 
can be - interesting, this method shduld be used only to * 
aid understanding - not just to impress the readers. ' 
Physical description is definitely important as an, am- 
plifyinig method. The audience could not, have a thorough 
understanding of an air conditioning' compressor without 
a description of it. 

Basic operating principle and analysis oy steps or parts 
are two more usefii]^ methods . Explaining the principle 
of a , heat pump and then analyzing the steps in the prcfc- 
cess can help the reader break the process into under- 
standable parts. 
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Other 'helpful methods are v as follows: (1) giving the 
location, or where"~fcfce-^Sj ect 'can be* found; (2) Illustrating 
cause and effect ; (3) drawing a graphic illustration ; (4) 
stating the history and background ; and (5) explaining spe- 
cial Materials or conditions required for .ceprtain items -or 
processes.. 

^ Here are two final notes about amplif ied^def init ions,. 
First, the length of the definiton should be determined by 
how much the audience needs, not how much the technician 
knows. A lecture is -seldom in order. Second, au amplified, 
.or extended, definition usually begins with a formal sentence 
definition. Following the formal definition, appropriate 
amplifying methods are used as necessary. 



' Where definitions should be placed 

this point, the module has covered w^iat terms should 
jpe defined knd how definitions should be * constructed. The 
third and final topic for discussion, is where definitions' * 
should be placed in a report. 

There are, three possibilities /tor\placement : (1) in t # he 
text/ of the rpport itself, (2) at ztieJbpttom of the page in 
footnotes,' or C5)-a£ hne .beginnin^orend of the* report>^in a^ 
glossary "or list* All. definition's shQuId be placed t$c suit'* ^ 
the writer's purpose and to be convenient for the reader. 
>If a report contains only • a few definitions, each could be 
placed, directly after the term being defined. - , 

This method is usually convenient for the rea'der. If 
there are several terms to"be 4 defined, perhaps a separate* 
glossary at thd, beginning or end of the report would bp bettjer 
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If* the writer is not sure whether or not tjie reader 
knows the term, the definition can be in a footnote. Foot-, 
notes are -usually used in more formal reports. Footnotes 
seldom appear in items .prepared for'use within. .a company. 

4 -If there ave .spme terms th^t the reader must know to t 
understand the report, in general, these terms probably should 
be defined in the introduction* In actual practice, -when the 
technician decides the importance of terms in light of prob- 
able knowledge of the audience, placing definitions is usually 
eaSy, * 

* 



\ 
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EXERCISES 

1 ^ A " — — — — . 

1. List* six terms in, a selected technology that, to an 
uninformed person, would be (1) familiar words for un- 
fami 1 i ar things, (2) unfamiliar words for familiar 
tjiings, and (3) unfamiliar Words for unfamiliar /things . 
The final- list should contain 18 words, 

2. From tjie lis.t in Exercise 1, select f ire* woi;ds N and cfe - - . 
fine each in a/one -sentence formal definition. Do not; 
use the dictionary. 

3. 'Select one definition from Exercise 2 and amplify it 

five different ways. Label eachVay, using the names 
of the methods *expl^ined in t^his module'. 

4. . Select a term- from the selected technology and write a 

two-page extended definition of the Cerm. Start with a 
one-sentence formal -definition ,\ Use at least seyeif dif<- 
ferent methods of amplifying a definition, , and lab.el 
each one in tJie left margin.' . 

5. Select three terms, 'from* the selected technology that 
have not b^en used in other exercises. Def ine/ecK^i -one 




formally three times: once for a fifth-grade 
once for an uninformed college student, and^once for i 
another person from the technology in question. Each 
definition should be only one complete sentence. 
Copy 10 definitions from various technical literature 
sources bogles , magazines^ j ournals , manuals , ins true - 
tiofl sheets. Beside each of the 10*, identify the fol- 
lowing: (1) whether it is rt form&l ofinformal and (2) 
who the intended reader appears to be. 
From the v same sources used for Exercise 6, make a^Jist 
pf five words that would need 'defining under certain , 
circumstances. ' 



"° TC-04/Page 17 



\ 



REFERENCES ' 

Fundamentals of Energy Technology , Waco, TX: Technical Edu- 

cation Research Center-SW, 1979. 
Lannoh, John M. Technical Writing . Boston, MA: Little, 

, Brown, and Company, 1979 . 
Mills., Gordon H. and Walter, Jqjin A. Technical Writing . 

4th ed. New York: Holt, Rinehart, and Winston, .1978 . 
Prickett, Nell Ann and Laster, Ann A. .^- Writing and Reading in 
' Technical English . San Francisco, CA: Canfield Press, 

1970. , ' 

Properties and Reactions of Organic Materials . Waco, TX: 

Technical Education Research Cejiter-SW, 1979. 



ii 



ERIC 



Page 18/TC.-04 



i 



TEST 



1. What types of terms should be defined? 



2. Define informal and formal definitions. Explain when 
each should be usecj. 



3. List and define .the parts of a formal definition, 



Explain briefly wify definitions must be adapted to the 
intended reader. 
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5. List and define seven methods for amplifying a ,defini- * 
tion. 



6. 0 List three places definitions can be placed in a report, 
Explain the reasons definitions might be placed in each 
place. 



7. List and explain the three items that determine how long 
viefinition should be. > 



ERLC 
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Give one brief suggestion for repeating key terms, using 
a qualifying pKrase, and using familiar words in formal 
definitions. 
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INTRODUCTION 



Technical communications usually include descriptions. 
To communicate-effectively, a technician must describe mech- 
ariisms to' fellow 'workers > supervisors managers , scientists, 
and the general public. 

This module will. explain (1) how to construct an effec- 
tive description ; (2) somp problems that might be encountered 
in writing descriptions; and (3) the basics of writing speci- 
fications, an area /of descriptive writing that requires ex- 
treme precision. 

The exercises included in this module should further 
aid 'the communicator in constructing clear, concise descrip- 
tions. " . 



PREREQUISITES 



The student should have completed 'Module TC-01, '^Intro- 
duction to .Technical! Communications." 



OBJECTIVES 



Upon completion of this module, the student should be* 

able to: 1 m " t 

1% Define mechanise as used in this module. 4 
2. Explain what "describe a mechanism'* means \ 
^ 3. Explain why a technician might* need to describe a mech- 

anisnv. . 
4. List the three divisions of a description \i a mechanism 

and explain ho.w each is constructed. > 

4 ' • 
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5. Explain the part reader adaptation plays in writing de- 
scriptions. 

6. List two ways a communicator can create a visual image 
in the introduction. 

7. List two ways the listing of parts can be organized. 

8. Explain how to describe parts in a part-by-part descrip- 
tion. 

9. List eight .aspects that shpuld be considered when de- 
scribing a mechanism in detail. v 
Explain the purpose\of the conclusion to a description. 

11. Explain how to determine if illustratibns are 'needed. 

12. Explain how seeing and comitfunicating affect accuracy of 
- statement . % 

13. Explain how to determine the amount of Retail to include 
in a description. 

-±t~r. Be#Tire~sirecificatiorisT" 

15. Explain how specifications can be organized. ^ 

16. Describe a mechanism. 

17. Analyze a Set of specifications. • 

18. Write a short specification. 



10. 
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SUBJECT MATTER 



DESCRIBING MECHANISMS 



A technician constantly works % with topis,, machines, in-^ 
; dicators , and instruments.. Qften, one of these mechanisms 
must be described as part of an audit, a bid specification, 
'a repair memorandum, a letter to a manager, an oral report 
or presentation, a newspaper or magazine article, or a pur- 
chase request. Whether a technician performs many writing' 
duties or writes only occasional reports, descriptions will 
be necesSary^ The description 'of the mechanism may one 
paragraph or several pages long; principles remain the same, 
regardless of length or complexity of the description. 

"Mechanism" in this module means any device, whether or 
'not it has moving p^arts. "Description of a mechanism 11 is' 
clearer than "description of a thing," since "mechanism" is 
the common technical term given to most items injthe indus- 
trial world. The technician* should ke^p in mind "that , • in 
this context, a mechanism can be anything from a framing 
square to a solar furnace. t , 

To describe a mechanism means "to represent it verbally" 
'or "to picture it with' words." Depending- orT the subject, 
purpose , and intended reader, a* description could contain the 
.following data: 

>\ » Identification of the'.mechanism 

- ^ . • Function 

• Appearance 

: Par r ts and materials - 

• How the mechanism was assembled. ? 
How the mechanism works 
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The two principal reasons a technician describes a 
mechanism are: (1) to give information^ to a person who will , 
use, buy, operate, assemble, or repair it; or (2) to help 
someone who needs to know more about the .mechanism for some * 
reason. A mechanism can be described ih< a number of ways. 
This module will encourage the technician to analyze the 
situation, the purpose, and the, reader each time a descripr 
tion is used'. The plan. of attack depends, as usual, on the 
audience analysis. The technician must select details -for 
a description;, all details cannot be included. Selected 
emails depend on the aadien'ce analysis*/ 

This^mbdule will analyze the three components of a, dej 
scription of a mechanism: introduction, part-by-part descrip- 
tions, g.nd conclusion." Next, some potential problems will^bg 
'discussed. , Finally, some attention' wili b.e given to writina 

specifications, a special type of de scription. 

Describing a mechanism is seldom a repor.t by. itself; the 
description is usually -part of'Vs^nger piece of communica- 
tion. This module is devoted to describing mechanisms be-' 
cause most technical communica^iorts contain some descrip- 
tions. .Usually, these descriptions are simply building blocks 
in % larger report, letter, memo, set of specifications, or 
set of instructions. Isolating this technique will 'give the 
Communicator better opportunity for practice. Sjtill, the^> 
technician must remember that descriptions are usually writ- 
ten as. part of something else. 

What * needs to be said in the description depends on what 
the reader ne^is to know. The amount of description w^uld 
not be the same for the , reader who wants to build a mechanism 
* as for the person who simply wants* a general knowledge of -the 
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mechanism/ Most experts continually stress audience adapta- 
tion in- technical communications; audience adaptation is also 
' important when writing the description of **a mechanism. 



COMPONENTS OF THE DESCRIPTION OF A MECHANISM - 

■ *> 

^Now that this module has examined why descriptors, of 
mechanisms are important to ttfe technician, the next step .is 
to examine how to construct descriptions of v mechanisms . 
Whether a description is brief or several pages long, the de- 
scription should contain an introduction, a part-by-p*art . de„- 
scription, and usually, # a conclusion. It is possible ot^omit 
'the conclusion^ but the description should always have an in- 
,-^o4a£ £iort, e v en " if th e— 4i>£ro4u€^i.oiv and the de scrip -tioa— a*e— 
in one paragraph/ 

* " The introduct ipri to a description " of a mechanism should" 
tell the reader:' i\ 



1. What the object is. 

2. What^the object looks, like. j 

3. - What its purpose is. 

4. What the object ! 's parts- are? 

The parts and the functions of eaj^Tpart ape always important. 
The complexity of the objected |he reader 1 s familiarity with 
the' 8 obtebt help determine l^pgtft aa* dg£ail of the introduc- 



ti'o-iir.. »?Lf the description is }5art pf a*request to a repairman, 
\"^^e^nt reduction may be only "a cpd^ile Qf sentences: 

v ' The David Model 22 VOM that needs repairing is the 
5" x 3 ,f x 2" device currently being uged to raoni- 
• tor voltage in the number^ bay* It has a digital 
met-er, silver plastic case, $nd banana plug 20 ff 
leads. * 
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If; on the other hand, the same device is being descri^l 
for a beginning lab student, the introduction will probably 
be more ^detailed: 



The David Model 22 Volt-6hm-Meter is a compact in- 
strument capable of measuring a.c. 0-1000 volts,' 
d.c. 0-1000 volts, amperage 0-10 A, and resistance 
0-100 megohms. The device is 5" x 3" x 2" and is 
* silver with black Lettering. The major parts ar'B"^^ 
the case, the digital readout meter, the controls, 
and two 20" test leads. 

In o-ther words, the description must be written for the audi- 
ence (intended reader) . * 

The first problem in constructing the introduction is to 
define the mechanism suitably? If the reader is already fa-?* 
miiiaf with the item ETeing described ,< all the technician * has 
tojuo is state the item's distinguishiag^characteri^tic . 
(See Module TC-04, "Writing Definitions.") 

A solar technician gives only the distinguishing 'charac- 
teristic when .describing a particular brand of heat exchanger 
to another technician. Defining a window air conditioner 1 to 
an* American audience probably would require only comparing 
the air conditioner to similar units. Qn the other hand, de- 
fining an oscilloscope for x a lab student might require sev- 
eral sentences. ' 

The audience must- also kpow the purpose of the mechanism. 
Often/ thre definition indicates purpose. For example, there 
is" no need to explain a flashlight's purpose. Sometimes the, 
name itself gives the mechanism's puyptrs^ Does the name 
"volt-ohm meter" or VOM really -state the purpose of that mech- 
anism? N|.t totally, becaujse most VOMs also measure decibels* 
and . amperage . Tn sojne definitions, the statement of purpose 
can be combine.d with the definition in one sentence, as shown 
in. a previous, example. 
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Even if the technician thinks the mechanism 1 s purpose. , 
is obvious, a- brief statement explainirig- the purpose may help. 
Writers must remember that they probably will not be present 

^vwh'tfn the readers need them most* The purpose often can be 

' clarified by Stating who uses the device, or when and where 
the device is- used. Sometimes, adding why the mechanism is 
important can also help. _ / _ 

Third, the audience should be given a clear image of the 
me.chanism in the introduction. Drawings and photographs will 
help, but the technician may not ~hhve these illustrations - 
or such helps may not be necessary. 

In the introduction, statements about appearance should 
be~ritiier general. Major details will come next. An adequate 
yjisual image might be created by simply comparing the device 

/with something with which the audience is familiar; for ex- 
ample: "A VOM is about" the size, of a small portable radio. 

- It has a large dial and several knobs. M "The mod^l 28 flash- 
light is about 1/4 the size of a paek of ^cigarettes . " To a 
technically-oriented person, the first description might be: 
"A VOM is similar to a battery checker or a transistor tester.' 

In addition to" comparing the object with a familiar^ item, 
the technician might describe ^he general appea'rance: "The 
VOM is' enclosed in aplastic case approximately 6 inches long, 

* 5 Inches wide, and 3 inches deep." 

In some cases, both a comparison ai^d a general descrip- 
\ioxi of the mechanism might be used in the introduction, as 
the following student examples illustrate:. "The Lukas 11 AC 
alternator' is very similar to a generator. It is 6 _inchds in 

' diameter and 6 1/2 inches long." "The Royal 'model 03 r thermo- 
stat is 2" x 3',' 1". It is about the size of a pack of cig- 
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alettes. " Probably, most employers would now require that 
measurements be stated in both inches and cenlimeters, J^ich 
the student ^wr.iters did not do. 

The fourth -and last objective of the introduction is to 
/divide the mechanism into parts. It is the technician's re- 
sponsibility to decide what the largest usef r ul divisions of 
the me.chanism are, to determine in what order they should be 
described, £nci f 'to list them in that order. No description is 
necessary at this time. Major -parts should simply be listed 
in the same order -as they will be described in the body (the 
part-by-part description). 

Listing the mechanism's parts in the introduction helps . 
in two ways. First, the list is a way ^of giving the audience 
an understanding of the mechanism. Second, the list indicates 
the order of the part-by-part description. As stated previ- 
ously, effective technical communication has as few surprises 
as possible. The list of par\s is like a roadmap of the ter- 
ritory to be covered. 

The listing of parts or divisions can be organized ac- ■ 
cording to their function or their physical arrangement. For 
instance,, the parts of a basic flat-plate c<^.lector, if orga- 
nized by function, might.be in this order: transparent cover, 
water tubes, absorbing surface, r and insulation. If physical 
arrangement were the basis, the parts would probably be listed 
from top to bottom; absorbing surf ace , x transparent cover, - 
water tubes, anct insulation.^ See Figure 1. 

As a final ntrte,,the listing of parts in the introduction 

can be either a, sentence or a list. Here is an example o*f a 

sentence: 
* ■ 

The principal* parts of a flat-plate collector are the ' * 
absorbing surface, the transparent cover, the water 
tubes, and t;he insulation. - - 

4 

• -r * 
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SUNLIGHT 



INSULATION 




ABSORBING SURFACE 

TRANSPARENT COVER 
WATER TUBES 



Figure 1.* Schematic Diagram of Basic 
' Flat Plate-Collector. 

A list might look like this: ^ 

The principal parts of a flat- plate collector are as 

f fellows : : , m 

1. Absorbing surface 

2. Transparent cover 

3. Water tubes 
% 4. Dnsulation 

The part-by-pa^rt description* is the secondhand most im-* 
portant, part of the description of a mechanism. Whether this 
section is one short paragraph, or several pages long, a^part- 
by-part description is the section from which the reader gets^c 
the details Necessary to^visualize the mechanism. This sec- 
tion is usually written in present tense. The organization 
is* simple: mparts are described in the same order as they were 
listed in the introduction. . » 

The description of each part is also simple. Bach com- 
ponent must ybe handled like a new mechanism, since each part . 
will be unfamiliar to. the audience. The ' technician should _ 
introduce* the "ga-rt , state its purpose , indicate its general 
appearance, and divide#it into subparts. For a simple mech- 
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\ anism, this may be all "that is necessary. For a more complex 
component, each subpart can.be described in detail. 

When describing components, the technician needs to 
state the purpose of each part and then describe the part in 
appropriate {detail. This is. not always easy, for the writer 
} or speaker is oYten tempted to tell how the object, works or 

to explain the/purpose ip. too much detail. When constructing 
the descriptive portion o£. a report, the writer should remem- ' 
be.r that the. purpose ' is to describe - not explain an entire 
operation. 

The technician's main objective in- describing a mechanism 
is to include sufficient detail for the audience to get an 
accurate mental picture. Some aspects that should t?e consid- 
ered when describing in detail are as follows: 
. ■ Color 
* 4 • Size 

• Shape . \JP 
' Texture * A 

• Position ^ • 

• Relationship to other part's 

• Material 

• Finish . + * 

• Weight ■ 
' ' y 

Each aspect does not need to be treated in, every de- 
scription. Those' aspects handled depend on the type of * * f 

• * 

mechanism being described, the purpo.se of the communication 
of which the description is a part, and — as always — the 
reader/ Is the description of a boiling water reactor sys- 
tem for (l)*a technician who will repair it, (2) an adminifc- 
. trator who intends %,o purchase one, or (3) a lay person who 
wants to learn more about an unfamiliar subject? 
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These portions -of two* student papers show that amount , of 
detail can vary* Neither is a perfect example,' but each has 
merits. 

. An Oklahoma Instruments SE^-51-II* calculator is an ad- ' 
vanced electronic computing device* It is slightly 
larger than a pack of king-sized cigarettes. It may 
be divided into three. parts: (1) the case, (2) the 
display area, and (3) the keyb oards , 



The case is black jfiard plastic. It has grained tex- 
ture. The case has an overall wedge shape. The bot- 
tom of the case is 12 mm long arid 2 mm wide. At the 
point 'of the wedge, the case»is .14 . 6 ram long and '7* 7 
mm wide. The top of the calculator is 13.8 mm long 
and 7.6 mm wide. At the point of the wedge,' there is 
an indention 1 mm deep and 1.5 mm wide £hat runs com- 
pletely around the calculator. On the bottom of the 
^ease, there are two smooth T-shapeci areas** 

Obviously, the descrip<t ion 'is intended for a reader who 
needs exact dimensions. The rest of, the student's descrip- 
tion is equally detailed. 

* ■ Here is the first portion of another student paper. 
This paper is aimed toward a different audience?- and written 
for a different purpose. • 1 

^ * r A-Renless— automatic dathes~dryei^ inodei- -66169-is an 

electric home appliance that u?es hot air to dry 
clothes. It is a cubical device 34" tall, 34" wide, 
< and 28 ,r deep. The main p^rts are the body, the lid, 
the exfiaust, outlet, and the control knob. 

The body i5 the jnain p^rt of the dryer. All other 
' parts axe attached to it. It is constructed of 

steel. and aluminum and finished in white enamel. 

The reader ^of this non$ ee-hnical description can get a 
general idea of -the dryer's appearance*; however, the reader 
of the description of the calculator shojald.be able^to draw* 
it to scale. The writer of the first description discussed 
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size, shape, material, and finish. The second student also 
touched on these four aspects, but did not use as much detail. 

The conclusion is the last component in constructing a 
mechanism. In the conclusion, the technician's responsibility 
i's'to let the reader know how -the mechanism works, if this is 
necessary. A conclusion may not be needed. If a conclusion' 
is included, emphasis should be on the relationship between the 

_Mc.han_i s ml s _p ajr_t£_. AcXually^_J±e.-coiiclus^n-^ is-^a.— Gan4e4vse4- 

description of an operation. * * " 

In summary, the description of a mechanism should con- 
tain an introduction, a part-by-part description, and usually- 
a sdBclusion —'even though the total description may be 
brief.) In -general, the organization will follow a- plan as 
outlin^d^in Example A. 4 % 

\ . - 




EXAMPLE A: .PLAN FOR THE DESCRIPTION OF A MECHANISM. 



Introduction 

i 

A. Definition of mechanism 

B. Purpose of mechanism 

C. General appearance and comparison 
with familiar object 

D. Division into principal parts 

II. Part-by-part Description 

A. Part 1 f ■ ' > 

1. Definition < • ■ ' > - 

2. Purpose 

3. , Appearance, * % 

4. Division into subparts 

a. Detailed description of subpart 1 

(1) Color 

(2) Size 

(3) Shape 

(4) Texture ' 

(5) Position 
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Example A. 
I — 



Continued, 



B. 



. b. 
c. 
d. 
e. 

Part 2 



(6) Relationship to other parts 

(7) Material 

(8) finish 

*(9), Weight ' m . 

Detailed description of subpart 2 (of 4) 



Same as 
Same as 
Same as 
(same t as 



-Bar-t— 3~(-same-as. 



"a" 
"a" 
M a" 
"A") 
"A") - 



III. Conclusion (brief description of the mechanism in operatj 



The technician should realize that this outline is not 
intended to guide every written description'. However, this 
guide does summarize what has been said. As descriptions are 
written, both as assignments * for this module and as sections 
pf reports, the outline can help the writej decide what ap- 
proach to take and* What details to include. If the writer 
keeps in mind, "I must give my audience an accurate picture 
of this object, H many aspects- that seem 'problematic wjll take 
care of themselves. 



some Potential. problems 

Three additional problems in writing effective descrip- 
tions of mechanisms are CD illustrations; (2).accfeacy of ' 
statement; and (3) amount of detail. i 'V 

• The first problem is: how many illustrations 4Muld be 
used and what should they show? This module cannot answer 
that question, but here are some guidelines that 5 will help*. 
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Even though illustrations are important, they must nor- 
mally be accompanied by explanations. A drawing will aiot 
usually show an action or* how much tension must be applied to 
a fitting. Also, many persons understand better through 
reading 'an explanation than frbm looking at a drawing. The 
purpose of the description must .be considered. The more th.e 
reader needs to know, the 1nore necessary it may be to haye" 
—Hi us t rat i ons . * I s-^e~readei^goin g to work~xm~th i s m ecfranxsm — 
or simply identify it? Respohs-es % to these questions and sim- 
ilar question can help the writer decide how many and what 
kind of illustrations to use. 

The second problem is accuracy of statement. At first 
glance, the technician may assume this means simply choosing 
the. most accurate word. Certainly, word choice is important; 
the communicator must always seek $he clearest term.. Accuracy 
of statement in this situation ofte^i involves seeing as the 
reader sees and communicating what the 'reader . or listener 
needs to know in order to visualize accurately. 

"Seeing" means viewing the object as the intended audi- 
ence might. It probably goes without saying that the more 
familiar the communicator is ^ith an 'object, the more diffi- 
cult it is to "see" the object as a person unfamiliar tfi-th i^t 
would. Aspects that another person would find confusing might 
be missed by' the communicator. In describing a fuel pump, a 
mechanic might* not mention the shape; but to a nonmechanic, 
shape might be one of the, first characteristics' noticed. 

"Seeing" may require tlS^ the communicator view the 
mechanism from several angles before determining which is the 
best view to picture ftfr the audience. -More than one approach 
may need to be tried. If the reader or listener says, "I can- 
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not visualize this," it makes no difference how clear the 'de- 
scription is Xo the writer. Something is "wrong with the de- 
scription. t 

First, the technician must see the mechanism as the 
reader will see it; the next part necessary for accuracy of 
statement involves communicating with thfe reader. The tech- 
"nTcian is expected T:o use TKe~technicai volTablJllLTy^of" The" ~arr^; ~ 
dience. The meaning should be s<5 clearly stated that the au- 
dience gets the exact meaning intended. When communicating 
with a solar energy worker, the writer is expected to be fa- 

{ 0 

miliar with and u£e correct descriptive terms. 

But communicating is more than just using the rijht 
word from someone's vocabulary. This is a description; the 
reader or listener must tf see" the mechanism after reading or 
hearing about it. Most authorities agree that the best test 
is to have some disinterested^person attempt to draw the mech- 
anism, using only the verbal description as a guide. This 
test will help the communicator determine which characteris- 
tics need clarifying . 

The tlvird problem is deciding how much detail should be 
TncTuded^ — r At" dTie ~etrd <*f the scal-e" is-;t"he detailed descrip- 
tiotT^of an individual mechanism,. The other extreme is the o 
general description intended only to give a fair understand- 
ing of the mechanism. The general description' attempts to 
present the mechanism as representative of its class, such as, 
a description' of a heat pump, a solar collector, or a gas tur- 
bine. * 

A detailed description might depict a Strator Model 24 
heat pump, a Browning solar collector,^ or a Jensing smooth-flo 
gas turbine. Normally, the common sense of the writer or 
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speaker will answer questions about how much detail to use. 
How much detail does the reader want and need? Reader adap- 
tation is always the final guide-. 

f Before looking at some suggestions for writing specifica- 

tions, it might be helpful to examine a couplV- <rt mechanism 
descriptions, viewing both strengths and weaknesses. Example 
B is a student paper . Example C is from another module in the 
""energy technici"arr~serie§"~ » 



EXAMPLE B: STUDENT PAPER DESCRIBING A MECHANISM, 




• - Lucas 11 AC Alternator e 

The Lucas 11 AC Alternator is a' device that converts 
mechanical power into electrical power*. Its operation 
is very similar to a generator. This- alterfra tor is 6 
inches in diameter, and f is 6 1/2 inches long. The 
weight of the alternator is 9 1/2 pounds. It is <^|P~ 
able of putting out a maximum current of 45 amperes' at 
rotor speeds up to 12,500 rpm. The alternat 
s'ists. primarily of two end fratae assemblies, a ro 
assembly, aftd a stator assembly. 

The end frame assemblies are* made &£ die-cast aluminum. 
Withrthe~frames are bearings that support the rotor." 
The rotor assembly contains a doughnut-shaped field 
coil wound onto an iron spool... the c&il and spool are 
mounted* between two iron segments with several inter- 
lacing finger s. b n These parts are held together by a 
press .fit on ^n iron shaft. The iron shaft protrudes 
through one end af the frame. A pulley is usually con- 
nected to this end. 

Two slip rings* upon which the brushes ride are mounted 
at one end of the rotor shaft and are attached to the 
leads from the field coil. 



V 
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.-Example B. Continued. 



The stator assembly is mounted between the two frame 
assemblies and consists of loops of wire wound into 
the .slots of the laminated stator frame. It* carries 
3-phase windings. 

'Six silicon diodes .are mounted in the slip, ring entf 
x>£ the frame and are connected ^to the stator windings 
forming a 3-phase bridg^^^ircuit to give rectification 
of the^ generated a,c output. m 

The operating functions of the alternator are very 
simple. A' direct current voltage from a battery is 
connected to the rotor through the brushes that con- 
tact the slip ring/. A magnetic field is built up 
around rotor coLts of alternating polarities. An ex- 
ternal force is applied to the rotor shaft, causing it 
to rotate. As the shaft rotates, the magnetic field 
from the rotor cuts the stator winding, thus inducing ' 
a current* -Because of the alternating polarities of 
the fields' on the^rotor, an a.c. current is develpped 
in the ^stator winding. The 9urrent produced ttien 
flows through the diodes and is 'changed to d.c. 

This alternator was designed for use on an automobile^ 



The student writer's introduction contains al l n ecessary 
elements: definition, purpose; appearance, and list of parts.. 
The definition, calling the alternator a "device," seems aimed 
for the less-informed reader. The list of parts announces 
the or^er in Which t*he* paxt-by-<part description will be han- 
dled. 

% A major omission in the student's part-by-part descrip- 
tion is t the purpose of each part^ Even though not much space 
should be devoted to the purpose of the parts, each should be 
explained briefly. The ,end frame subparts are identified but 
not listed >first . The description of end frame subparts ex- 
plains material,, finish, and relationship to o'ther parts, but 
includes few measurements. 
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Both the description of the, slip ring and the stator * 
assembly are t,oo brief. , Few details are included; purposes 
2re omitted. The silicon diodes ^re 'described with the as- 
sumption that the reader Knows how they look and what their 
purpose is; whereas, the introduction indicates that the in- 
tended reader is relatively uninformed.- ^ 

The final paragraph describes t he alter na tor in opera- - 
tion. The author assumes the reader will understand terms 
like "magnetic field" and "polarity." Otherwise, the expla- 
nation is clear. 

- In summary, this description is somewhat inconsistent. } 
Either more explanation should be included, or the descrip* 
tion should be aimed for a better- informed reader. The au- 
thor should have stated the purpose of each part, defining/ 
those parts that might be unfamiliar to the reader. The au- 
thor seems doubtful who the reader is intended to be. 

Becau.se of the length of the second description, only 
the first few paragraphs will be quoted. The student who 
wishes to read the entire example can read it in Module EP-05, 
"Combustion Engines." Example C is suitable for use in a 
report . 



EXAMPLE C: STUDENT PAPER DESCRIBING A MECHANISM! 



COMPONENTS OF A» INTERNAL COMBUSTION ENGINE ' . 

The most common -type of combustion engine is' ttife re- 
ciprocating internal combustiorf engine, using either 
gasoline or diesel fuel* This type of Engine has the 
following major components: 

Cylinder block 
Cylinder head » 
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Example C. Continued. 



Intake and exhaust manifold 
Valve train 

Pistpn and connecting rod assembly 
Crankshaft assembly 

CYLINDER BLOCK 

T!he cylinder block is the basic framework of a com- 
bus^ion engine." "All other parts are either Assembled 
within it or attached to it. In' the block are holes > , 
or cylinders, in which the pistons move. In additidh,- 
inside the block are passages for cooling water (in ^ 
water-cooled engines) or fins that help dissipate 
heat (in air-cooled engines). The block is normally 
made from cast iron, a cast iron^allpy, or aluminum. % 

CYLINDER HEAD 



The cylinder head is another stationary part of the 
engine; it is bolted to the block to form a "-cap" ^ 
ovet the cylinder. There is a' head for each bank 
of cylinders. In-line cylinder configuration engines 
have only one bank (since all of the cylinders are 
grouped together)' and, thus, have only one head. For 
a V-type engine, there are two heads. Radial engines 
do not have cylinders that are grouped together; 
therefore, they require a head for each cylinder,. 

The hei*d contains combustion chambers, valve ports, 
spark plug or fuel nozzle holes, coolant passages, 
and passages that* connect the valves to the mani- 
folds. Because it must withstand the same heat and* 
pressure as the block, the cylinder head is normally 
constructed of the same metal. , 

Before the head is Kblted to the block, a gasket' is 
placed between these two parts to form a^gastight 
seal. This gasket, called the head gasket, is 
made of terneplated sheet steel. If the gastight 
seal is broken, the engine loses compre'ssion and 
power. Fuel consumption also increases. Normally, 
head gasket leaks make the engine exhaust M pop ,; 
because of the improper seal on the exhaust .valve. 
In addition, oil droplets can be seen in the coolant 
in the radiator and water droplets show up on the 
oil. Head gasket leaks can only be corrected by re- 
placing the head gasket. * , 
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/ Example C has few flaws and many merits. The author 
seems to be aiming toward an informed audiej*ce who need only 
a general idea of the mechanism. The introduct ioVi is short. 
• It lacks a brief description, but is complete otherwise. 
. The reader .is familiar, with M combust ion M and "reciprocating," 
since the description is part of a longer discussion in which 
both terms are defined. The parts are stated in a list, in : 
stead of a sentence; this is a common practice for technical 
reports. The part-by-part description follows the listing 
order of the introduction. 

Description of t)ie ?^st component, the cylinder block, 
relies on the illustration to show the reader how the part 
looks. It would be difficult to visualize the block using 
only the author 1 s words. Although the purpose and materials 
4re mentioned, more details would help. 

o The second component, the cylinder head, is described 
only generally. The author's purpose is not to describe a 
specific head. Much of the description deals with how heads 
'work and how to attach them to th§ cylinder block. 

Other parts are described in najEh \he .same way. Th.e au- 
thor uses only enough detail to gii|e the reader a general 



view of the part. Quite a 
the part functions. 



SPECIFICATIONS 




; tention is devo,ted to how 



Specifications are a special but important type of de- 
scription of a mechartism ^ technician may sometimes be re- 
quired fcs wri|e. » They are unusual because^recision N and clar- 
ity are crbqijal. A mistake in this description could cost a 
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company thousands of dollars.; If called on to write a spec- 
ification, t*he technician must think "accuracy" from star* 
to finish. . r * 

A specification is^a detailed description of a service 
or a 'piece of merchandise tfrat a person or a company intends 
to*purchase. Various types of proposals are based on speci- 
fications. The person who prepares a specification is de- 
scribing exactly how a service is to be performed or an item 
is to be constructed. Contracts of ajfr types are built around 
specifications. The most valuable technician is the one who 
can write specifications, as well as- tell the- manager what is 
needed. 

The structure of a/spe^rffTcaf ion is rather simple and 
straightforward. First, the writer explains in the introduc- 
tion what is wanted in general terms. This part states the 
date when the item or services should be completed and any 
jpecial requirements that need to be mat. Next, the techni- 
cian writes an individual section forVea^a aspect. * - 

If the spec/ficatiojis are -for an^expejr imental solar col- 
lector, the introduction Explains the \aimpns ions , type of 
materials, an r d perhaps exterior finish.j The second section., 
often called the technical clauses , might include sections on 
excavation, concrete, framing, electrical, glass sections,* 
plumbing, metal work, or f inishr^rp entry . Probably the most 
common specifications are those written for residences. Resi- 
dential specifications include sections for many o£ the same- 
items as 'the solar collector, plus items such as bathroom and 
kitchen ^fixtures and total f loorcoverings . 

\ Thei>£ f is? no rodm in a specification for such vague state- 
ments. as j "best quality" or "satisfactory to the customer." 
The writer must state exactly what is expected and how quality 
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will be judged. Industrial standards should be used when 
possible, which usually means getting authoritative assis- 
tance when needed. Every clause must be thoroughly detailed 
and technically correct. 

The residential specification writer must be specific, 
yet leave the contractor enough free4om to be innovative; 
confining the contractor with too many brand names should be 
avoided. But any published accepted standards of profession- 
al group's should be used. If changes can* be made later, a 
concise statement should be made at the end of the specifica- 
tion that gives the technician the right to make suchujchajiges 

fc The technician normally will not be expected to write 
specifications, but the ability to do so will be use'ful when 

the' ftee-d arises. 

Wv " ' - 
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EXERCISES 



1. Select a mechanism normally u#ed by a technician, tyrite 
three descriptions of rks^meghanism ^of ~i"ess than 100 . 
words each, 'Des'cribe it for (1) a"r^airman^(2) a new 
student who will use* the item in a lab; and (3) another/ 

technician who will look-£or Ajt among other similar ^ 

. * > N • 

items . 

t * ■ 

2. Describe a mechanism for an uninformed reader and for a 

technician who iS simply not familiar with this particu- 
lar item. Each description should be about 200 words-. 

3. Find descriptions of thiee different mechanisms in re- 
ports, books, magazines] or journal articles. Be pre- 
pared>to explain* each description's organization to oth-> 
er cXass members. 

4. Acquirer set of residential home specifications, tyrite 
a 100-200 word paper' analyzing the organization, lan-\ . 

„ guage. and unusual clauses. 
.S\ Write, a- se^ of specifications for a small storage build- % 

ing. ' ' -C? 
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TEST 



1. Define mechanism as used in this module. 

1 

1 *• • 

2. Explain what "describe a mechanism" means. 

' -\ ' ' 

> 

3* " Why might a technician need to describe a mechanism? 




\ 
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"Outline the three divisions of a description of a 



mechanism. 



5. Explain the. part reader ^daptat ion plays in writing 
descriptions* 

— ■ - m S 



\ 
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6. List two ways a communicator can create a visual image 
in the introduction. 




7 List two ways the listing of parts can be organized. 



List four aspects that must be conside 
ing an item in detail. 



i 




when describ- 



9 
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9, What should be included in the conclusion, if one, is 
used? . 



1 



10. How can the writer determine if illustrations are 
needed? ^ 



11. , How do seeing and communicating affect accuracy 
statement? 



of 
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What determines how much derail to include in a descrip- 
tion?* 



Define specifications, 



How can, specif-i cations be organized? 



I 
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ENERGY TECHNOLOGY 

CONSERVATION AND USE 



JECHNICAL COMMUNICATIONS 




• MODULE TC-06 
DESCRIBING A PROCESS 



ORD CENTER FOR OCCUPATIONAL RESEARCH AND DEVELOPMENT 



INTRODUCTION 



Whether the task be explaining ho^Lsomething works, 
describing how someohe perforins an operation, or giving 
instructions , v process description is a necessary part o'f 
the te:hhician f s job. This module defines each type of 
process description, gives suggestions for constructing 
each t^pe, and provides methods for checking the students' 
understanding of concepts. 



PREREQUISITES 



lie student should have completed the introductory 
Technical Communications module, plus modules on researching, 



outlining, writing definitions, and describing mechanisms. 

OBJECTIVES 

Upon completion of this module, the student should be 
able to: 

1. Define a process. 

2. List two types of processes. 

3* % .List three problems that arise when describing a^ pro- 
cess. 

*4. Know what must be adapted for the audience. 
5". Know in which two places the list of materials and 

supplies can be placed, and in which place lists appear 

most often. 

6. "Know how steps or actions ar.e usually organized. 
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7. List three items that are usually discussed in the 
introduction and three items that are sometimes in- 

• eluded. 

8. ' Know whether or not' steps should be divided into sub- 

stepS. 

9. Define and know when to use the imperative mood* 

10.' -Know what determines the amount of detail to include 

s when discussing the steps in a pro'cess. * * 

* 

\\. Know^if a conclusion is nedded. 

12. List three key differences between a process where no 
person is conspicuously involved and one in. which a 
person is involved. 

13. List seven suggestions foi; writing instructions. 

14. Write descriptions ofprQcesses adapted to different 
readers. 

15. Write a set ,of instructions that a technician could 
follow. 

16. Evaluate instructions. 



\ 
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SUBJECT MATTER 



DESCRIBING A PROCESS j 

One of the mast natural writing assignments -a techni- 
cian will encounter is .the description of a process. If a 
person says, n tell me about the generator," the person . spoken 
to* will most likely begin by explaining how it "works, 11 not 
how it looks. 

A process is a series o^reTated actions; therefore, 
the description of a p^ocess\is a description of , action. 
The description of*-a process i^alls -rather naturally into 
one of two types: one in whi£h a person plays an important 
part' (soldering a wire, charging an air conditioning system, " 
mining coal) and one in which a person plays a minor role 
(how a T.V. picks up signals, how coal is formed, how a 
solar collector works). In addition to discussing these 
two ty'pes of process descriptions, this module also inq/Tudes 
a section on writing instructions. 

Technical communicators must tell others how to do 
something, explain how something works, or give instructions 
on how to carry out an operation. The description. >pf a pro- 
cess will usually be part -of a longer explanation, report, 
speech, energy audit, or other activity Many times, the- 
communicator* nmst explai'n how something works or how to per- 
form a task, even though the purpose of the report, speech, 
study, or diagnosis is entirely different. 

The purpose of this module is (1) to define description 
of a process, (2) to" examine three problems in describing.' 
processes, and (3) .to analyze tfpes of processes and their 
organization. The .previous paragraphs have defined the 



t74 



TC-06/Page 3 



description of a process as a chain o£ action leading t{) a 
desired result* ^ , 

Usually, this process description involves a * mechanism. 
Here, the word "mechanism" includes all systems whose parts 
operate in a definable way. Therefore, the description of " 
a process, whether its purpose is to tell how , something 
works orjiow to j^rform some . task involves describing a 
series of actions th^t usually involve a mechanism. 



PROBLEM^ ENCOUNTERED IN DESCRIBING A PROCESS 

What problems can arise in describing almost any pro- 
cess? The main ones are (1) adaptation, to the feeder, (2) 
overall organization, and (3) use of illustrations. Natu- '„ 
rally, the most important problem, as with most phases of > 
technical communication, is adapting the process description 
to th^ audience . 

How much does the audience need to know? Will the 
description be used as a guide for performing an operation, 
or is it simply to give a person a general knowledg%of the 
process? Is this description a set of instructions for in- 
stalling energy efficient lights^ or is it only to acquaint 
the reader with how. easy the job can be? The question,- "how 
much does the audience need Vto know?" is dependent on an 
audience analysis, which might not take long, but must be 1 
done^T Language must be adapted. Audience analysis deter- 
mines writing level. How informed is the audrence? What- 

» 

terms must be defied? ( 

The- next problem, organization, is really not much of 
a problem. Steps are usually described in the order they 
occur. The difficulty is in where to discuss^equipmeht and 
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materials, and this is usually only a problem when writing 
instructions*. v Equipment and materials can be lumped together 
a£ the beginning, or each item can be discussed as it comes 
up in the, description. If there are only a few items in- 
volved, or 'if *11 items must be assembled before -beginning 
the process ('as in assembling an electronic kit or baking a 
cake'),- then the materials are usually listed in the begin- 
ning. _ * 

If, on the other hand, items are so numerous or complex 
that .remembering them is a problem, they are explained as - 
they appear in discussiort. Explaining items as they appear 
in the text is more common, but both methods are used. 

Audiende analysis, the importance of having materials 
available during a process, and number of Items are alt 
important considerations when selecting the befet place for 
materials and' equipment . 

The third problem, use of illustrations, is a difficulty 
only in trying to include as many clear illustrations afc pos- 
sible. To picture an action is difficult, but this problem ' 

can be handled In several ways. Methods are as followsV 

< l - " t \ 

1. (' Provide a series of drawings or pictures showing the 

technician or the mechanism in -various stages. 

2. Provide a sketch of 'how the parts fit together. 

3\ Illustrate how to hold the tools. 9 * 

*- 

A person unfamiliar with the process is the perfect tester 
for the illustrations. What questions arise? What is diffi- 
cult to understand? 
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TYPES OF PROCESSES 



To be able to write descriptions of processes, the 
technician needs to be familiar with the two types: (1) 
those in which a person plays an important part and (2) 
those in which a person does not play an important part. 
As stated earlier, instructions are a special category of 
the first type of process description. * Because of their 
importance to the technician, this module will cover writing 
instructions in detail* 

Description of the process involving a person is called 
several names by dif feren^-authors . One calls it the "how 
I did it;" description; another says it is the "process in 
which the operator takes a conspicuous part." Most authors 
simply call the procedure a descriptior/ of a process. Re- 
gardless of what this technique is called, emphasis is on 
the person rather 'than the mechanism. 

The description of a process, regardless of type or 
length, is normally divided into three parts: (1) the in- 
troduction; (2) the body, which consists of the chief steps', 
and perhaps, (3) the conclusion. Many times, no conclusion 
is necessary. The writer simply stop^jafter the last step 
is explained. w 

The introduction to a process description can contain 
several items- The introduction must (i) define the process 
(2) state its purpose; and (3) list chief steps/ None of 
these need to be long, but each item must be stated or* clear 
ly implied. All three items might be handled as briefly as 
this: "Before two wires can be soldered, the joint must be 
properly prepared. A poorly-prepared joint may result in a. 
'cold sold&r joint 1 and make little or no contact, ev^n 
though xt may appear to be solid. To prepare a joint for * 
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soldering (1) clean the wires to be joined; (2) join the 
wires; and C$\ apply £lux. M 

'Questions, other than "what is the process," 1 ' ,,f what is 
its purpose, " and M what are the ste^|^, ff do 6ometimes axi.se 
an^might need to be answered in the^introduction of a more 
detailed description. Other questions follow: "Who /performs 
this process? 11 "Why is it being described? 1 ' "Where \s it * 
being done? 11 "What point of viewjis used?" If the descrip- 
tion is part of a longer item (which it usually is) , -the > 
technician often needs to^ explain why* the description is in- 
cluded. Point of view might be mentioned if the process 
description is writteii £or an engineer rather than a crafts- 
man, or intended for a layman rather than g technician. 
Several authorities believe that the introduction shodld 
state the principles involved. ' 

Whete should materials and equipment be discussed - in 
the introduction or in the body? *The technician irn^st follow 
suggestions given in the beginning of the module. • If the 
list is brief, or if the items must be gathered first, then 
the list should be in the introduction .* Otherwise, e^ch 
item should be discussed as it appears in the body of the 
process description.. This list is often called the -app^fc 
ratus. * 

The body of a process description is easily organized. t 

Chief steps ar# listed and explained in the order in which, 

they occur. If the chief steps are complicated, then each 

may need to be broken into substeps. 

« 

How can the communicator determine whether or not to- 



divide steps into substeps?" One should use the principles J 
of outlining presented in a previous module. Remember that 
each step must be a manageable unit. ' m * 
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Firsjt, -the writer should list all steps that need to 
be covered.- The number of- steps should bV considered; is 
the list,, long? If there are only three to eight steps /no 
substeps. may be necessary. ''But what if the preliminary 
List totals ' fifteen or twenty steps? This number requires- 
grouping. The technician has to -identify, from the prelim- 
inary, list, which steps are chief steps and which are sub- 

*steps. 'The technician should remember that each step must 

° oe 

be 9 manageable ujiit. 

Here are suggestions for describing stegs in the pro- 
cess. First, and most im^ostant , st^ps must be discussed 
>in the sanje o.fder as j they were listed in thd introduction, 

Second, the ♦technician 'should avoid the imperative 
(command) mo^d unless the .communication is intended to, be 
a set of instructions . In describing how coal is -crushed 
in preparation for burning, the writer shduld tf ^ry, fl qrushing 
is tfsed to product the siz a e needed"* or "the coal is crushed 
to a suitable siza" rather than, "crush the coal to the de- 
sired s-ize. ,f The pxonoun "you", may be used in giving in- 
striictions v , but the writer .should be su^e that it needs to 
b'e use4 and is not an accident or the resuit of poor think - 
ing or" planning. , • • z * 

; Thard^ when' describing steps ime technician must in- 
clude everything the audience needs to ^understand' the pro,- 
cess. To. d*o this, the technician must be aware of the situa,- 
titfn, .purpose, and^audierice . Details -'should not only show 
'"wfriat' 1 is done, but *lso f, how ff and "why/"' - * 
. # ' •^Assume 'nothing/ For instance, it is jjppor^ant to tell 
the reader ; that a boiling water reactor uses steam to-driye/' 
turbines'* It is al3^o v important to explai'n why cooliag towers 
: are used^andvhy the reactor* is always placed near a large* 

lake %sc 'river*, * * • • - ' * - 

* • - • • , \ 
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As another example, consider .the^ Student who was told 
to dilute a chemical before using it. The instructor as- 
sumed the student would know not to dilute thtfr chemical 
*ntil the day it was to.be u^ed.: The instructor's assump- * 
tion was wrong; the student diluted all 20 gallons the first 
day and the solution had lost its strength b.y the time it 
was to be used. .Remember, all details&are important, 

A formal conclusion may not b'e: needed Will a con- 
.elusion help the reader? If it will , not," omit the conclu- 
sion. There are several ways of ending the description of 
a process: They are as follows:,, 

• Summarize the steps- by listing them .again, 

• Relate this process -to other processes, other work 

/ being done^ or other parts of $ the report or presenta- 
tion, r - 

* ' • Review special points cautioner, advantages., or dis- 
s > * 

advantages . • - H ' v 

Normally ,v the technician will ^need- to analyze the communica- 
tion situation of which the description is a part 5 to deter- 
mirie whether or not. a conclusion is needed.- 

.The other type of process 4 e - scr 'iP t i° n ^ one in ; which v 
a person does not play an* important ^art . Examples of this 
are hc>y a T.V. picks up signals, h^Y'solid fuels 43urn, hoy 1 
clouds are formed* and How liquid cool'^an , engine or -a reac- 
tor. "'As with* the process- in which a .person- plays a part, 
this second type of process -description is called various 
titles. "How it happens, 11 and "A mechanism in operation^ * 
are examples. *°In-t&is t;ype of prbcess, either ^no persori*T5^ 
-involved qr # the person involved plays an insignificant role. 
Therefore, ♦ the re are -some key differences sucli%s* *when : ' * ' 



•-Emphasis is\on the process or action - not "the ' 
operator. * % 

• Equipment and materials become the actors. 

• Description is in the active voice, . 

In an internal combustion engine, emphasis is on the 
. action rather thajr a person, / Even though an operator s.rarts 
the /engine, the description of the tappet, or valv.e lifter c 
(fro\ another module in this serie§7> makes no mention^ of a 
persoij: u As the cam lobes rotate , /they ^orce the valve, 
lifters up, thus changing the rotary motion of the camshaft, 
Into' a, reciprocating motion that opens the valves. aL the 
•cam continues to rotate past its raised surf ace ," the vaJLve 
( spring forces , the tappet down, thus holding it against the 
cam- surface . 7" 

/ r 

Notice that this section also illustrates two other 
key: differences. 'The equipment and materials • are • the actors 
•the cam lobes, the tappets, a$d the valve springs carry out 
th'e actions with no mention of a pe'rson. Also, ; thfe descrip- 
tion is in actiye voice instead^of passive: 

• Active voice - The cam lobes force the vafcve lifters 
up. The valve spring forces the tappet down.' 

• Passive voice - The valve lifters arrfc forced up 
by the xam lobes, The'"t^appet is forcecf down by 
the valve spring.*' 

■' « • . 

' Organization of this category 'follows much the same 
pattern a£ the process in which a person takes an active 
^part. There is an introduction/ a description ' of the" pro- 
cess or -operation, and usually rsome type of" conclusio^ 
The conclusion must define /the operation and list the steps 
;or sequences of the -process .' 'Either the purpose" or the 
"* basic principle is' stated. 
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^ Description of the* processor operation is again a 
description of the steps of sequences. The amo-unt *of com* 
plex detail necessary in the prbcess description depends on 
the writer's purpose, int%n'ded audiehce^ and subject. How 
"much knowledge of the process rtlust tlfe reader have -to under- 
stand, the r:est of the report? Hpw»much must be explained 
.for the audience 'to follow the rema^jhder of^the oral presen- 
tation? much information does -the- manager require to 
interpret the- results of the study? The'* -technician has a 
'reason for describing the process* in the first pl^ace. T^is 
reason should dictate the length and complexity of the de- 
^scripti'on, rather than 1k>w much the technician knows about 
'the subject. \ ^ 

The conclusion \need n6t be lengthy. ' A summary or a* 
description of the complete cycle of operation is Adequate. 
Most of the suggestions *on the other ;type of description 
apply. he re, too. % ' % > , - 

The outline of a process description in* which a 'person 
4oe?-play an* important role might look like the following:^ 

■I. t Introduction \ , . / \ m 

A. Definition of process *r * ' * " 

B. *• Purpose for process ' I 

CU^ Principle of operation - - 

D. J '-Main steps of secjuenc^s % . ' ' 

II. D^sxii^ption of^pr^cess • * 

A. " First st^^o/ sequence ' 

1. Definition of step' or sequence . , 

2. " Detailed description 

B. Qther steps sequences * 

* * C* Other ste^s or^sequences J 

Nofr that the basics of the two types of proce-ss de- 
< . . - v * 

.scriptioris. have been presented, here are tftree examples 

fi^%ft|, course Energy Production Systems . Example vA/ is 

.»* 
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a process involving a person* In Examples B and C, the 
, op.erator simply starts the process. 



EXAMPLE A: . DESCRIPTION OF A PROCESS INVOLVING A PERSON;* 

Several operations are important in preparing coal for burning. 
Specifically, they are Che fSfrlowing: 



* s Cleaning 

•. 'Crushing , -* • 

• Sulfur removal- r » A 

Cleaning methods are employed to remove some noncombustible 
products from coal. Because many common .impurities are more dense 
than coal",, they can be separated by mechanical* methods. Particles 
of different density settle" at different rates in a fluifc. * Heavier » 
dmpurities sink to the bottom fa'ster in water and, thus, can be • 
sej^aracTed from coal. , ^ 

• i Another method involves placing coal on a screen and t blowing*>< - 
either air or water through the bed of coal. Heavier particlesV^v 
fall downward thrbugh holes in the screen more easily and can be^; 
setoarafetf . • « . /. 

A mefc-hod called f rotn^f lotation is applicable to coal of 
small size. Coal is agitated in a mixture of water c and reag-ents 
that. produce a* surface froth. Coal particles float in the froth; 
" whereas, heavier particles sink and can be separated t 

» ' 

Crushing is employed to produce the sizes needed for various 
typeVof bur.ners. Sizing standards have been described previously. 
Crushers have Been developed that use toothed rollers, or rotating 
hammers, ox rings, t^hat strike the coal and break it up. Crushers 
^ateTused in conjunction with screens or.' gratings of appropriate 
spaciftg to control the size of crushed coal. 

Sulfur £s an undesirable element in coal because it leads to 
air pollution. Sulfur in the fttrm of pyrites -(iron sulfide) is 
removed by the operations of crushing, washing, gravity^Beparation, 
or ,f jroth flotation* Sulfur in the form o-f organic compounds cannot 
be removed by these methods. Experimental methods, such as magnetic 
sepaf&ticjjp, are being*'tfeveloped for^improved removal of pyrites^ ~- 

Li ' '„ > 4 , 
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EXAMPLE B: PROCESS DESCRIPTION WITHOUT CONSPICUOUS PERSON. 



i In a. boiling water- reactor, water heated by removal of heat • 
energy from the core is allowed to boil inside the reactor vessel. 
The steam is piped to turbines, which are used -to drive electric 
generators. After passing through .turbines, steam is condensed, and - 
water is pumped back to the reactor vessel. . S 

A schematic diagram of a boiling water reactor system^s shown 
in Figure 1. The water flows through the core and is heated to about 
550°F/ The water boils and produces steam at a pressure around 1000 
psi. Steam f lows, through , the piping to drive. the turbines, (The ' 
piping shown in Figure l.is- oversimplified; there are many pumps, 
valves, etc., in th ejaculation syst&n.) The steam, of course, car- 
ries radioactivity because it has passed through the reactor core. 



- CONTROL ROOS 



STEAM 



-BOUNG WATER 



-CORE 




REACTOR 




GENERATOR 3 



-WATER 



PUMP 




COOLING WATER .=-^=J) »» T 



^ TO COOLING 

"^CONDENSER TOWER 



Figure 1. Diagram of a Boiling Water Reactoj/ System. 

f • ' 

» * Water ip the condenser* is Cooled hy he^ exchange with water, 
from the cooling towers, which are located outside the reactor 
building. These large cooling towers, which have become familiar 
4s, a symbol of nuclear power, -allow dissipation of waste heat from 
' the ^reactor. Most reactors ^re located near a large body of water — 
t a lake or riVer — to provide a good supply of qoolant. The cooling 
towers* are used to. avoid thermal /pollution of the body of water. 
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EXAMPLE C: PROCESS DESCRIPTION WITHOUT CONSPICUOUS • PERSON. 

There is a competing appVoaah for controlled thermonuclear 
fusion — inertial confinement fusion. In this approach, & tiny 



target is compressed and heated 
one billionth of a second. The 
rapidly, before the fuel has a 
said to be "confined 11 by inertia 



a very short time, less than 
fusion energy is produced very 
lance to fly apart. The fuel is 
forces. 



A method must be used for heS*4ngthe f ue l very rapidly. 
One approach is to use lasers, which are""5^pable of producing 
very high power pulses with extremely short duration. Laser- 
assisted thermonuclear/fusion was first suggested in the early 
1960s , and larg e .programs dir e ct e d at las^ r fusion - arc underway 



in the United States, the Soviet Union, and several other coun- 
tries. 

The discussion of inertial confinement fusion in this section 
emphasizes the use of lasers for heating fuel. Other heating 
methods are also under investigation — such as the use o*f electron 
beams or ion beams. It should be remembered that there are com- 
peting approaches for inertial confinement fusion. 

Because the confinement time is short (< 10" 9 seconds), the 
particle density must be high (> 10 23 /cm 3 ) in order to' satisfy 
the Lawsok criterion. Since the fuel — deuterium-tritium — is 
( gaseous, it must be compressed considerably to achieve ,the required 
density (Vhich is higher than the density in solid materials). 
F The appptf'ach to .h'e^^Lng and confinement is illustrated in Figure 2. 



ORIGINAL 
TARGET 



EXPANDING 
PLASMA \ 

■■<■ . 




INCIDENT 
BEAMS . 



COMPRESSED 
FUEL ^ 



4- 



Figure 2. Diagram of Processesxin Inertial 
Coaf inement Fusion . • * 
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Example C. Continued. 



' • , , — - > ■ \ 

The gasQou? fuel is contained in -a spherical glass shell, .The 
» spherical. targets being used in current experiments have' diameters 
of • approximately 0,01 cm. A number, of laser beams (or electron 
beams or ion beams) strike the target from several different direc- 
_tionfe,-as sho,wn. The beams vaporize the surface of the target 
anct^roduce a hot, expanding plasma. -The expanding plasma t reacts 
on the fufer; compressing it and driving it- inward. . This process, 
cabled an implosion,' cap produce' the require!! high temperatures 
and high particles needed to satisfy the Lawson criterion. 



The introduction to Example A is brief. Example A lists 
step's,, but the definition is'-br^f and no purpose is given. 
"Discussion of steps is adequate , Wit not detailed.. The de- 
scrip-tidn is part of • the -module "Generation of Steam and Hot 
Water Using Solid' Fuels, " and probably does not need to be 
any more detailed than it is.. y — 

Examples B and C are part 'of the module "Generation of 
Steam -and Hot -Water. Using Nuclear % and Experimental Power 
Sources." The introduction to Example B does not list the 
steps or stages as in Example A, but Example B is clear 
No other information (definition, purpQse, etc.) »s needed 
because this description is an integral part of a discussion 
4 about reactor^ designs . One diagram is included; it "is suf- 
ficient. This brief description contains excellent details . 

Example C is the .most coififilex. -It is aimed toward the 
*same reader as the other examples* The introduction in 
Example C is rather btigf; although it mentions the two main 
steps - heating 4 and confining the fuel - the introduction 
says very little. Details are adequate. Because of the' 
complexity of the process ,] only a general* understanding is 
sought. Since they have appeared earlier in^the text, the^ 
discussion assumed .that the reader understands terms like 
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■"thermonuclear fusioft," "electron beams," "ion beams, 11 M t Law- 
spn' criterion, 11 and "plasma*" # 



INSTRUCTIONS 1'N A PROC 



t 



• I - „ 

The descriptiah of a process involving a*person includes 

one of the most difficult items a technician is called up Jto 
write — a set Of instructions. Writing instructions is, rel- 
ativel>r easy, but ^omposing instructions in such & way that- 
the readeT canhot make a mistake is not easy. 

What is the secret to writing good instructions? As 
usual, accurate audience analysis is the key. If the in- 
structions deal with troubleshooting an exhaus v t analyzer, 
how much about electronics does the mechanic know? If the 
instructions, explain how to install a thermostat, does the 
reader kno^r'how to identify wires? The technician often 
assumes that understanding an operation means «being able to 
tell someone else how' to do it* Examination of various in- 
structions shows that this is not necessarily true. x 

•Organization is straightforward. The introduction may 
contain only what tfre^lperation is, why it is performed, and 
fat the steps are/^i^rdLess of brevity, the reader should 
told what he is d.oijg, why It should be done, an$ how 
it will be accomplTsheci . The technician may, as stated 
earlier, 'list tools 1 and. materials . Perhaps necessfary skills 
will be explained. ,None of these will- replace what, fahy , 
and how » . * ^ 

The steps may b#; and* often are, numbered in the envelop- 
ment or explanation section* Steps should be developed in 
sufficient, detail . ---Sometimes steps may have to be subdivided. 
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Helpful suggestions should b4 included; warnings. and cautions 
should be stated. 

The conclusion \i often simply completion' of the last . 

step. A summary or re-listing^p^N the steps should be use'd - 

.whenever possible. Other methods -might tTe mentioned. • 

'Since instructions must be iccurate here are* a few 

suggestions' to help avoid problems; ; 

1. Instructions should not be' too 'technical for'th&^in- 



tended reader ; — The t a r g e t au dience- should " be ftef irfrett 

4 and directions aimed at that level or a ~li-£*t-J-e— be-low . - 
2. Enough detail should be included. The technician must 
rememher that the reader may not know as-wnuch about 
the subject as the technician. Instructions sometimes 
end up being more a checklist than a workable 'guide .* 
In a set of instructions for timing an engine/'t-he 
statement n hook ^up^die timing ( light" assumes the-reacie.t . 
is' familiar with correct procedure^ 'If- in doubt-, ^ij^e 
technician should give too mucla detail rather than* riot 

; enough. rHf>\. , ' 

5. The reader must be instructed to Vo^^t'^^the^'s'te^s in 
' ' a -required manner. The technician sltjpuld cpnst'antly 

remind the .reader of wkat will happen* i& c^rtfain^pro- ' *+> 
cedures are not followed. Murphey's l&yr snf^hXd \ \^ > y > 
remembered: "If something cart go wrong,, it^^^^go ' . 
wrong. 11 if chemicals must be mixe^^n! a* ceqrt0n*4^nnef 
/ Jtell-the reader,. If the bolts; hoftog tfce "l$$d/o^ 

compressor must be t^htened with a torque »^n*ch, "triis 
sTrould be clear to the reader/ If the vaporftfrrrier \ 
• on an inner waM must be stapled only- at certai-ii points,, 
trhis should be explained. The technician must warn the ' 
deader whenever necessary. 
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All necessary information should be explained in early 
steps. The communicator # should not assume that the 
reader w.ill read the entire set of instructions before 
beginning. Instructions should request that the reader 
look over all the instructions before starting, but 
assume that the reader will plunge right in. Most 
will. If step yeven is influenced by step^si/x, Warn 
the reader eaj^iy; do not wait until step ^i?x to mention 
the fact. 

The liwpeiralfiy/e maotf^fro~uld~h~e used when-"telling the" 

reader what ttr do. FoT 'instance : , ; 

• Imperative — Connect the wire .V Check the 'pressure 

Calculate the hourly usage, and depressurize the 

sys/tem. 

Declarative — The wire should* be connected. 
^Pressure must be checked. Hourly usage Can be 
calculated by th^rearder, and the reader can de- 
pressurize the system. ; 

* - 

Using the 'imperative is not ordering your reader 
around; this is the clearest communication. Certainly • 
not all statements must be in the imperative mood. 
Explanations, warnings, and oth&r such items can be in 
other forms. A f^nal note about /the imperative mood: 
even though the pronoun "you" is understood, it should 
normally bp- omitted. The- writer should say "connect 
the wire" rather than "you connect the wire;" even' 
though "you" is the understood subject of- the first 
statement . t 

As discussed earlier in thi^jnadule , if tools and mat 
rials should be assembled", /they should be listed in 
(or directly following) th'if introduction. * Having the 
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redder get deep into the process only to find that a, 
missing -tool -is needed can be avoided by listing neces- 
sary tools early in the instructions. " 

7. Long lists of ^instructions should be -broken into sev- 
eral stages or phases. Usually, logical divisions will 

~< be apparent. Ten instructions Q under one phase are 
,ea$ier to understand than forty instructions dealing 
with the entire process. * - 

8. Diagrams should be used when needed - but only then. 
Diagrams can be very Kelpfyil "and> should be_uj§eji when 
necessary, but they should bemused only when they WiXl 
help the readej. . * 

9. When several unfamiliar teffas* must . be intluded, a 
section t)f N definitions should be included^ The^ defini- 
tions should be as brief as possible. > 

Now that some suggestions for writing instructions have 
peen li.sted, here are two # sets of instructions to examine. 
First', read" both .sets of examples. Then read the comments. 
Both ex'amples 0 are laboratory experiments from the course 
Energy Production Systems. 



EXAMPLE" D: INSTRUCTIONS WRITTEN FflR LAB EXPERIMENT. 



MATERIALS 




tion engine yltfr at least four cylinders 
ker points^that fit 'the engine 
at fits the engine % 
its th&jsngine 
f g^Sredker^ points 



. Timing 
See of 



ches 



Screwdriver set 
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Example D. Continued. 



PROCEDURES 


1.' 


Remove the distributor ca>p. / 


2. 


Remove the rotor, cpndenser, and Dreaker points from 




distributor. 


3. 


Replace old parts with new points, a condenser, and a 




rotor. Do not conH^fet the coil wire to the condenser. 


4. 


Gap the points to prescribed measurement with feeler 




gages.' 


' ' 5. . 


) Connect the coil wire to the condenser. 


6.-' 


^Replace the distributor cap. 


7. 


Insert timing light between the number one cylinder - . 




and the corresponding spark plug wire, 


8. 


Time the engine. K l> 
* i ' 



EXAMPLE E: INSTRUCTIONS WRI-TTEN FOR, LAB EXPERIMENT (#2) 



MATERIALS 



\ 



Impirlse> water motor with pressure gage and prony brake 

0 (Sargent-Welch //1101 or equivalent) 

Water source v , *> " 

Collection container calibrated in ft 3 

Timer - > 



PROCEDURES 



1. Set up th^Pexperimental- apparatus, as shown in Figure 3'., 
with the collection container removed.. , 

2. Turn. ON the water supply and adjust the flow for ^ow-^ * 
speed operation ciiL_the water motor. 'kecord^the v differ- 
ence in the spring scdle readings in Trial 1 of the 
Data Table (in pounds). Next, record the water pressure 
in lb/in 2 and convert this value to lb/ft 2 . . » 

3. Place the collection container to cat^h the expelled 
.water and simultaneously start the timer and revolution 

.counter* . 

4. When a predetermined 'volume of water has passed through 
the turfiijie, read knd record the values of the revolu- 
tion counter and, taper; then record the volume of water. 
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Example E. Continue 



PRESSURE 
METER 



SPRING 
SCALES 




WATER 
MOTOR 



7, 



Figure 3. Laboratory Setup. 



(in teet) , 



Turn OFF the water supply. 
Record the circumference -of the pulley 
Calculate and record turbine input power from the fol- 
lowing equation: 



Input Power 



(ff lb) "]TPr^ 



?sure qt^ft 2 ) x Volume -4ft 3 ) 



>Time (^) 



..Equation 1 



Calculate and record the turbine output* power from 
the following equation: 



(ff lb) 



Revolutions * , 



Output Power ~~ ' = — ±3 , \ x Scale dif f erence f$lb) 

- ' ^ ,Time (s) , ZjM - 



Pulley Circumference (ft) 



3k 



9« Calculate 'arid record turbine efficiency. 
10* Repeat the steps for two higher waters-flow 
' complex Trials 2 -and 3 pf the Data Table., 
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Example E. Continued. , ' 



• 










•'DATA TABLE 


1 
1 


• 


/ 








Scale 


\Vater * 


Nimber of 




Volume of 


Input 


Output 


Ef f ic iency 






Trial 


mif f ereoce 


?r84 




Revolutions 


Tine 


Water 


Power 


Power 






t 


' uz lb . 


lb/ln z 


lb/ft J 


f 


8 




ft -lb 


ffr'lb 


X 










< 










s 


8 






f 


\ 


t 




9 


) 






* 








* 






Pulley clj"ct«!if*»renr^ ■ 




tn - 


ft 























































As' stated earlier, both Examples Eh-and E are laboratory 
experiments , 1 wjiich Somewhat affects the*' structure . For in- 
stance, neither example, has an introduction, which probably 
wquld have helped. Materials, were li*s*ed sd'tha't the student 
6ould assemble tjxem before begi-nning the^experiment . 

Both experiments .assume* quite a bit. 'In Example .D, 
procedures J and 2 assume that the student knows. how to re- 
move thfe items . 7 Some distributor caps require depressing 
and turning rather hard-to-see screws. Some rotors are sift- 
ply pulled Off }N>thers are held on by.s.crews^. Procedure 8 
assumes the mast, singe timing the engine is rather critical 
and requires some cautions. Obviously, if Example "A were 
written fox "someone pt^er than a.,j5.tudent 4 who had just read 
a thorough discussion, jnore details would have been needed. 

Some of the samp comments on Example D apply to Example 
E, but the second. set of lab instructions contains more de- 
tails. ^It, too, assumes that the student understands cer- 
tain tern)?" and procedures, but more explanat ion is include^.' 
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This module has presented rules and conventions for 
writing the description of a process, explaining how some- 
thing works, and giving directions.' These techniques • are 
an integral part of the technical communicator's routine 
djuties. These writing skills must, therefore/ be-practiced 
until they become simple^for the writer. ' 
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EXERCISES 



l J.'. Us-iri£ some process in .your field of study, write two de- 
SQriptions of about 200 words each. Write the first one 
fdr^an unintformed reader and the second for a person in 
i the field. Identify the intended reader. 

2. , Select a process related to your technology and write 

a set of instructions for another technician. Pick a 
- ^process cojnplex enough to require a description of at 
least 200 words. 

3. From a magazine or a textbook, bring to class an exam- 
pie of a process description involving a person, one 
in which a person is not conspicuously involved, and 

a set of instructions. Be_ prepared to evaluate each 
one fusing the. criteria discussed in this module.- 
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TEST 

1. Define a process* 



2. List two types of processes, 



3* List three problems that can arise in describing a 
process. 



4 
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fl.*- List \?hat must be adapted to the intended audience 



during the description of a process 



5. Where can the list of materials and equipment be placed* 
*in a process description? Where do the lists appear 
most ofte\i? 



6. How are chief steps organized or arranged? 



ERIC 
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List three items that are normally in the introduction. 
List three items that are sometimes. in\the introduction 



What determines whether chief -steps should be divided 
into substeps? 



What is the imperative mood? When should it be used? 



193 ■ 
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10, What* determines how much detail to use when discussing 
steps? * 



11." What -determines if a conclusion is needed? 



4 



12. ' List thi^ee key differences between a process where a 
person is not, conspicuously involved and one in- which 
' a person is involved. 



• 
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13. . List seven ^suggestions for writing instructions.' 



i s 
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' ' ^ • '• INTRODUCTION 

; = ■. H ^ 

Previous Modules have alluded to the^oral and visual 
aspects of technical communications , 'but no concentrated set 
qf "suggestions for these two vital -areas .has been given. 
This modulB condenses seme keys to effective oral cgmiiiunica- 
tions and visual illustrations'. 



4 



PREREQUISITES 



The student shq'uld have completed the. .first modul>e of 
Technical .Communications.. .■ " J ■ ^ 



OBJECTIVES 



I ' •. . •• • 

Upon completion 6f t this moduli, the student v should he 
able to: ^ , 

.1. " List some situations in which* a technician will, use oral 

skills . • ' * ' * * ° ; - 

' „ * . 

2. List six 5teps_iiuconstructing an oral presentation . . • 

3. list questions one must k ask when selecting a subject* for 
m ah^pfkl presentation. 

4. List several aspects of~audience analyses. 

5.. Compare three ways to- delivery an oral presentation; 
• .explain which method is best. ' / 

6. ^ . List suggestions for constructing the introduction 
■» * body, and conclusion of a presentation. 

7. List four suggestions .for* using Visual aids in, an' oral 
presentation. 1 ^ * 

8. L,ist f.our L ways group Communications can be classified. 
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List essentials for being a participant in, and for being 
a leader of, group communication. 

» 

List steps in preparing to lead group discussion. 
List suggestions for handling the opening, mutual 
exchange period-, and termination of a .person-to-person 
transaction. 

List suggestions for handling preparation and planning 
of an interview, and for conducting the interview. 
List three reasons to use illustrations. 
Compare formal^ and informal tables. 
Define a bar graph, circle graph, line graph, flow 
chart, organizational chart, and line drawing. Give 
two suggestions ^for constructing each. * 
Prepare a'nd deliver an^acceptable oral pres^fitat i.on . 
Prepare an acceptable informational interview/' 
Lead*a group discussion. N - - 
Construct the" visuaJL illustrations discussed in this 
module. • 



• ! 



SUBJECT MATTER 



ORAL AND VISUAL ASPECTS OF TECHNICAL COMMUNICATION 

So far, this course has emphasized the written assignments 
a technician may encounter such as reports, research, ciefini- 
tions, and instructions . >Each of these can be, and often is, 
adpompauied by an oral presentation. Because a technician 
must often present idea$ both orally and Visually,' this, module 
condenses key suggestions on the oral and visual aspects of 
technical communication. 

In this discussion, oral presentation means a,ny of the 
*oral communication duties a technician encounters : oral 
reports, group discussions, conferences, interviews , ^and 
person-to-person transactions . *■ This module relates the basics 
of preparing and carrying out these "activities . 

The visual items a technician prepares (or -directs others 
in preparing) usually fall intp these categories: tables, u 
charts,' graphs,, diagrams, and photographs. Knowing how to 
select and prepare these aids is important ,> since the techni- 
cian must often be the'expert in these areas, regardless of 
prior training. 



f ^ ' " ORAL PRESENTAT16NS AND ACTIVITIES 

Oral communication is a part of everyone's job; it, can- 
not be excluded. However , the technician may need oral^ skills 
more than might be imagined. The technician may have. to:. 
(1) Demonstrate a new technique to fellow employees; (2) -ex-l 
plain -arft energy audit to top personnel;* (3) answer questions 
before a/group of potential customers; (4) chair a decision- 
making discussion; (5) interview an expert to get answers to, 
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a problem, or other similar activities. The technician's 
- # • ability tb analyse the subject, situation, and/audience and . 
to spe^k- appropriately affects project success. If the as- 
signment is to demonstrate/ the speaker must explain cleatfly. 
V and viVidly. If the objective is to sell a products the 

speaker must be able to see the product from the $5tential 
buyer's viewpoint and to approach the oral situation accord- 
. ingly. t If the objective is to lead a 'group discussion or to 
conduct an interview, 'both situations may have long-lasting 
effects on *the technician's career -^a^well as the company's 
success. . - J 

TTie -remainder of this section will examine several oral 



^communication situations and make suggestions for pach. 
These situations are: {1\ oral reports and presentations; 
(2) group discussions and conferences; (3) interviews; and 
\ • -(4) informal, one L on-one discussions. 



\ 



\ 



ORAL -REPORTS AND PRESENTATIONS 

iVhen oral' communication is ment\ion6d, the first thought 
^ that usually/comes to mind is making a speech. .Other activ- 
ities are ^important, both to the individual aiixi to the com- 
pany; but beginning this discussion with reports and presen- 
tatiohs is logicafl ^ since • oral presentations are, often re- , 
quireci. Most of the suggestions about oral presentations 
•'apply to other oral Activities as well. 
• A The well-prepared speakjer usually follows a logical 
jftatt-ern in- construct ing, a presentation. Although authorities 
have a little trouble agreeing on the^ order of the following 
Steps, most list these as important: 
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'L Select a subject, 

2\ Determine the pui*pose. t , 

3, , Analyz,e,th^ audience and the occasion. 

. 4. Gather and, select material* - 

5. , Prepare an outline, ^ 

* 6. Practice aloud. "9 

, \ Selecting the subject may be the easiest step, if the 

>>t subject ,is assigned, rather than chosen by the speaker. Even 

if general topic' is set, the -speaker usually has some 
, control over how the topic will be approached % For example, 
if Jj.ll Samuels. were asked to suggest some energy saving- tips 
ta a- local PTA, she might ask hersejlf these questions: 

A. - Which aspects are intere'sting to me? 

B. Which-aspects will be interesting to the audience? * 
C- • What is the audience comprehension- level of the energy 

field? ' ' 1 

D. How much can be covered in the time allotted? 

Jill/s questions could be' asked anytime a suitable subject 
is be^n g s ought/ 

To determine the purpose, .the speaker generally aims to 
inform, persuade,* or entertain,, the audience." The purpose of 
most technical presentations is to inform and/or persuade; 
therefore, the humorous or entertaining presentation will noyt, 
be discussed, since it is so seldom needed. 

After the speaker decides that the general purpose of 
^ the presentation'will be to inform, then a specific objective^ 
must be* determined. If the general' purpose of a presentation 
x .'is to help the audi.ence understand the concept of Ohm's law, 
w the specific objective can be to teach -listening participants 
to work simple problems. Or -the ^specific objective can be to 
equip' listeners to pass a performance exam involving 
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calculating the correct resistance necessary to drop 100 volts 
in a specific sophisticated circuit. The more complicate^- 
the specific objective, the more the ^peaker must analyze the 
audience. 

Analyzing the audience is always necessary , , even in in- 
formal situations. The speaker or leader should know as 
much about the audience as possible; the language, visuals, 
technical level, and many other aspects must be adapted to 
listeners. The following fabtors should be considered when " 
analyzing* an audience: * ( 

A. Composition —This includes age level, size, sex, voca- 
tional interests, educational .level, 'professional mem- x 
berships, cultural and ethnic background. 

B. Beliefs and* attitudes — .These include the audience's* 
attitude. toward the speaker, the audience 1 s- at titude 
toward the subject, and .the audience ! s attitude toward 
the purpose of the -speech. 

Analyzihg the occasion means answering some questions. 
What is the purpose of the. occasion? Who will precede and", 
follow the presentation? What physical conditions will exist? 
Is 20 minutes set aside? Is the preceding speaker kjjown for 
^not -following schedules? Are slides a part of the presenta- 
tion?. * Can the r t oom be darkened? x - 

Gatherin£ and selecting material is t*he next step in 
preparing a presentation. 1 In many cases, the technician ha^ 
much more material available than' can be included in the pre- 
sentation. The job then becomes how to limit or select from 
t\\e available"" infornfa'tidn" If more de^rai^B~"are"Treeil"ed","-they~ 
must be sought from helpful sources. 4 These sources are: 
interviews, journals, libraries, and other areas (in Module 
Tg^e^ 11 Conducting and Reporting Research") . 




Pagle 6/TC-07 • • 

V 

. - 203 



preparing an outline culminates the analysis of subject, 
purpose, situation, audience, and self. Sometimes, a pre- 
sentation Bay % be memorized. Sometimes, the presentation may 
be 'read. Hopefully, these occasions will be few. The most 
interesting presentation to h^r is one that is delivered 
extemporaneously - which means that the presentation was 
carefully planned, but is not memorized or read. 

Aft extemporaneous presentation will never be delivered 
the same way twice. The speaker uses a well-planned outline, 
but does not write the entire speech. This method does have 
some disadvantages, which are the following: 

1. The speaker may leave out something.' This is not as sig- 
nificant as it sounds, because the audience probably* 

s will not notice. 

2. It is difficult to keep track of time. If the presen- 
* tation can "only be 15 minutes long, then^ the speaker 

must limit his speech to the time allotted. 

Disadvantages are offset by advantages in most cases,- 
Advantages are -the following: " " 

1. An extemporaneous report 'is 4 more flexible. If the audi- 
ence wants more, material.can.be expanded. If the ^audi- 
ence is bbred, a "report can be shortened. 
.2. A speaker --ran maintain better ey£""contact with the audi- 
ence, which keeps listeners more interested. 

3. The extemporaneous presentation usually • sounds more 
enthusiastic . 

The point is .that, unless there is a special reason for 
memorizing or reading a presentation, the oral exercise can 
be delivered extemporaneously from an outline. 
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How should an outline be constructed? * Like* any other ' 
piece of communication, the putline h^s a beginning (Intro- 
duction) , a middle (body), and an end (conclusion)/ 

Some suggestions fo£ the introduction; body, and conclu- 
sion are in -order . 

The introduction has three objectives: (1) to catch the 
audience's attention; - (2) to state the purpose of the presen- 
tation; and (3) to list the main points in the organization 
of the presentation. 

The speaker can catch the audience's attention in one o£ 
several ways, such as: (,1) asking a question and then- pro- 
viding an answer; (2) making a startling statement; (3) tell- 
ing an illus-tratwe story; (4) making a reference to' the 
speaking situation; (5) making a reference to the subject; 
. (6) stating a quotation*, or (7) relating a humorous anecdote, 

Following the attention-getter,, ptirpose is stated either 
directly ("The purpose of my presentation is. '...") or indi- 
rectly ( M Th,ere are' several ways to approach this problem. M ) . 
Theiv/ main poirits are listed: ^"Three ways of attacking the' 
problem are hiring a consultant, running the tests suggested 
+ m in' the manual, or eliminating that section of the procedure." 
»This list becomes the audrence 1 s roadmap of what is to follow 
in the l^ody of-thS presentation. 

A typical introduction might sound something like the 

* * * © • 

-following: " ^ * * 



( 
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The company T s main problem 
at this time is saving energy. 

That is why we are ail 
gathered here today. 

Did you know that three 
simple changes could save 
"the company 37% of the cur- 
rent expenditures? 



Today I want to -look at 
these three changes in de- 
tail . f 

{ 6 

The key changes are to 
condense more operations 
into fewer areas, to buy 
only vehicles that will 
average 23 miles per gal- 
don, and to *r educe operat- 
ing hours. 



(Reference to-the subject) *' 



(Reference to the occasion) 



(Question and startling 
information) 



(Statement of purpose) 



— v (List of main points) 



4' 



The body of the presentation is the bulk- of the material- 
that the technician wishes to offer-. The body should be prer 
pared first; the introduction is prepared second. The con- 
clusion „i^ prepared last. Since the body is an outline, th,e 
student should follow the suggestions ! from Module TC-03, 
"Writing Outlines and Abstracts" - especially the ideas on V 
'brainstorming and arrangirffe the order of points. 

• The speaker should not jisusrlly try to discuss" more, than 
five points in a presentation. This does not mean that Mre 
than five steps .cannot be presented. However, if several 
items must be mentioned, they .should be grouped under five or 
less major headings in the body."" The outlining module ex- 
plains how to select and arrange ideas. ' 1 

Main ideas can be deve^dped both verbally .and visually. 
The latter portion of this module will suggest- Visual 
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, supporting methods. Points can be developed verbally using 
methods ^such as the following: (1) explanation; (2) restate- 
ment; (3) hypothetical and factual illustrations; (4) statis- 
tics; and (5) quotations. The easiest methods are explana- 
tion and restatement, because .the speaker is, usually well 
versecl in the subject and can accomplish this -without ijmch 
preparation. Spending extra time- to gather statistics and 
the opinions of others can add support and create interest 
in the topic, • - 

The conclusion need not be elaborate , but it should 16e 
definite. When the speaker indicates "this is the end, M (it 
should be, A rambling, Brawn-out conclusion is distracting 
and takes away the good effects of the body. The .presenta - " 
tipn could end with: (1) a summary listing the points again; 
(2) a quotation; (3) a story; (4) the speaker 1 s. personal 
intentions; and/or, (5) a further inducement by the speaker, * 
If the presentation's objective is to inform, the conclusion 
should include a summary," in addition to any other techniques 
employed. 

Constructing the outline is not difficult,, but does re-^ 
quire time and thought* -The fact that the speaker is well- 
acquainted, with the subject may not be advantageous. One , 
must decide what aspects to cover and must assess the audi- 
ence's ability to "understand the topic. One' must make the 
information interesting, cOne may have to explain an. opera- 
tion in several ways. - Each of these tasks may require extra 
time'. . -\ • 

Practicing aloud is the last step in preparing for the 
presentation,; -In tins part of preparation, the sp^eaker~ works" 
on developing eye contact by' looking at an imaginary audience. 
The speaker should *stand'Telaxed , but , equally* on both feet,- 
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and should not lean* on the speaker's staprd. Although/ the 
presentation should tte timed, length can be, expected/to vary, 
since t*he format Tis extemporaneous.* 

Some authorities suggest practicing in front, of a mir- 

i 

Tor; other suggest picking a friend to be the audience. 
Still others think practicing aloud - alone - is the best 
preparation, 0n6 should adjust the method to personal 
t^ste. Also, during practice, corrections , U^letions, and 
additions can be ntade to the presentation,^ Each practice 
session will net new ideas. 

Delivering the presentation will be easy if all* prepa- 
ratory* steps are followed. Preparation al^b give the speaker 
a feeling of k . confidence ^ which heljJs eliminate stage fright. 

Visual aid should be used whenever* possible. The speaker 
should remember' four" simple suggest icms : (1) Make visuals 
simple;. (2) make them large' enough to be seen; ' 0)_do not 
stand in-front of the visual; ancLIAL make sure 'the visual is s 
directL)\related .to the subject % 



.LEADING CONFERENCES AND GROUP DISCUSSIONS 



4 



~Any person may be called upon to lead or participate in a* 
group discussion .of *sonve type. * Therefore, .although leading 
a group may seem' unrelated to electronics, solar energy, or 
other technical ar^as, it is, likely that the technician will, 
be involved In such activities, 

, Gropp communication can be classified two* ways. ~ If clas^ 
sified by purpose', group 'discussions are either learning or 
decisionmaking discussions. 4 If classified by form-and 'for- 
mat,- "group communication's are usually called conferences or 
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meetings. This module will approach group communication from 
the standpoint of 'purpose, b\it 'the two basic formats will be 
addressed briefly. * < „ " . 

Conferences are usually business briefings and* are called 
to solve problems*. Meetings.' are mgre formal, and may include 
speeches and entertainment. A meeting usually follows*an 1 
agenda, which may include these items,:- 
1. 
2. 
3 . 
4. t 
5. 
6. 



* 4 . 



Secretary's minutes, of the last l% meeting . 
Treasurer's report 
Committee reports 
Old business 
New business w 
Program, 



Meeting participants" follow the rufes of parliamentary 
pr6cedure in* handling main "mat ions ; subsidiary motions, and 
others. The student should'pefruse °a, copy of Robert 1 s Rules 
of Order or ^ny other good source on parliamentary procedure. 

As stated previously, the purpose of group communication 

pan be either to learn n£w .information or to make decisions, 
» * * . 

In a 'learning discussioj^ participants exchange information 
to increase .their understanding of a^subject,. Structure -of a 
group discussion may not be very rigid. • Group discussions 
occur when clubs, company departments, ciyic groups'-, and <Jth- 
ers meet to e'xchange' ideas or to seek facts. ^ 

t In a decision-making discussion, the pur pose t rs t o agree 
on a future policy or cotirse Jbf action. 1 For example, the 
• supervisors of'avcompany may try to „agr$e oil* a* new safety . 
policy; the club's executive committee may stiggest .modifica- 
tions to the constitution; 4 of*thfe executives, of a- business 
may meW to decide on a new course of action, 



\ 
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Ther^'are several essentials for group communication. 
A participant should: -(1) have. as much knowledge of the sub* 
ject as possible; (2) be acquainted with the other members of 
the 'group; (3) pay close attention *to 'the discussion; and 
(4) make meaningful contributions to the discussion* Essen- 
tials for. the leader are: (1) to effectively express results 
through. summarizing; (2) to maintain impartiality; and (3) to_ 
sustain an fc encouragii^ or permissive attitude toward parfici- 
pants. 

The steps in leading a group .discussion f of "any type are: 
(1) investigating sub j ect" grpup ; (2) preparing a 'plan; and 
(3) leading' discussion. A preliminary investigation requires 
that the leader learn as much about the Subject and the group' 
as possible. The leader n$y have to gather extra information, 
inte.rvie>^<rt>&ers from a tentative viewpoint, and decide what 
effect tThis vi^wpoint v will have on others in th\ gfqup. 

To^inyesti^te tfte group, the leader needs "to know the 
participants' 1 background, their knowledge .of , the subject, and 
how each may reactf to 'the ideas or proposal^ to be % presented . 
This information may be gathered in a number of ways: , / 
(1) talking with key members'; (20 asking those unaffected by 
e the group's actions; and (3) attending other meetings that 
involve some or all of the jnembers. 

Steps in preparing- a plan depend on the ^sj.tuat ionj, as 
well as the results of the preliminary investigation. ' An i 
agenda must be prepared a'nd , ,.pei*haps ,. distributed to the 
participants. If, the situation is a conference, -the agenda 
may loo,k like a listtof questions to be" answered. .If t\e 
situation is .a meeting, the agenda will have'a formal format. 
The style o'f the' format will have been-set by previous customs 
or practices. The -plan nury" be simple, such >as when 

/< 
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conference is called to apprise progress of a modification 
project. The plan may be- more complex if tfie "conference's 
purpose is to solve a safety, or budgetary problem. If the 
purpose of the cohfereftce is to. make a complex decision,, the 
discussion plan might be as follows: * . 



1. Definition of the problem j 

2. ' Analysis of the problem 

a. Evidence of problem 

b. Persons affected * 

c. Causes of problem 

N d. Aspects that must receivfe immediate ^ 

attention f > 

e. Criteria by which solutions must be 

judged ' 

3. Suggested solutions 

• 4. Evaluation of proposed solutions 
5. Methods of putting solutions into operation 

\ ' 
After conducting a -preliminary investigation and making 
a plan~, the last step is leading the discussion. " ' 

{ The leader can start discussion by stating tfte problem 
or question and explaining how it relates to the participants. 
Another method of beginning discussiQn is to call on individ-^ 
uals and ask them to give 'their opinions. A third way to be- 
gin is t;o state some extreme * point's of view on the question 
^ and ask for react ions . 

Hoto can the leader keep the group from straying from the. 
njain i1>%ue? The best techniques are to write 'an outline on 
the board or to pass out an agenda and stick with it. Such 
items provide a visual progress chart, but the leader can let 
the ciiscussron digress if this seems logical . * The leader 
v should also summarize throughout and at the\conclusion s of , 
the discussion. 

i 
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How can. the leader ensure equal participation? The 
leader mi&ht .livoid recognizing a talkative participant by 
looking the other way. Invit ing - less talkative me^b^rs to 
speak is another equalizing technique; although this is not 
always successful. The leader .might even tactfully say that 
the conference would be mo,re-prof itable if everyone had a 
chance to tajk. % Certainly j—fc- knowledge' of ■ parliamentary' 
procedure. is ne'cyessary. « * ' , 

How does ttte leader .resolve conflict? It is essential 
that the leader remain neutral, walk the middle, line, and - 
be able to differentiate between honest xonf lictT>nd irra- 
tional disagreements. If the conflict involves' interpreting 
facts, retracing the ^ reasoning may help. When the conflict 
becomes overheated or. irrational, the leader may allow only 
facts and rational reasoning tp be introduced. In extreme 
cases, the leader may adjourn the meeting until a later time. 

Leading group discussion is not that difficult if <the 
leader will investigate' the question and c the group,' and plan 
the approach in order to lead in an effective manner. A good 
leader is neutral, summarizes often, is organized, and is not 
threatened by conflict. 



INTERVIEWS AND OTHER PERCON-TO-PERSON TRANSACTIONS 

Person- to-person communication makes up most of* anyone's 
verbal transactions; the technician is no exception. S % ince 1 
more planning. ustialLy goes into formal assignments (delivering 
oral presentations 4 and leading group discussions) a greater 
portion of this modul e ha s bee*n devoted to" these topics-.^ How-' 
ever, this does, not lessen the imp.ortance f of person- to-person 
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,.£omniuni>?atiorisj trans a c t jjm^of— j^foTiira t i o n front individ- 
ual to individual is a- crucial part of the technician 1 s -rou- - * 
tine. J.he technician musfc* interview others to gather infor- 
mation. Sometimes an^ interview is planned; sometimes an in- 
terview is unplanned. A casual conversation may be the time - 
for sensing a worker 1 s , attitude toward a company project or 
pqlicy, or a customer's reaction to a job performed by the 
technician 1 s company . The interpersonal oral transaction is 
the fabric* of the technician's' day-to-day cdmmunication. 
, M°st person-to-person transactions fall into v three iden- 
tifiable stages. These stages ar-e: j&n opening period; a 
, mutual exchange period; and a termination period. The^ope^ing 
period is a time for establishing, rapport . <# The technician ' 
may tr\? to get to know the other person by ^finding a commoh^^ 
interest, ^and showing genu The interest in what the* interviewee 
has to say. Making the other person comfortable ^is much 
easier if the* technician is relaxed,, open-minded, and sincere. 
Dealing with the subject at hand and asking questions that 
require more than a "yes" >.or "no" answer can also help- estab- 
lish rapport at the beginning of a conversation. 

During the mutual exchange pe'ribd, the ^technician attempts 
intain interaction. Being an active listener is one of 
the most • important requirements during this period. An active 
listener .must adapt to the conversation', not dominate the dis-' 
cushion v and ,not be 'defensive when sensitive subj ects ariseo 
. Respecting and.^trusting the other person are essentials. 

An encounter should be terminated with, the appropriate 
^V'thank you" "and any" other conventions that t^e other person .* 
might expect. The technician may want to summarize the main • 
joints of the conversation.^ Listing th& points of agreement 
and the unresolved differences will help assure that both 
person's agree on them, r - . * \ 
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During an interview there should be an investigation 
stage, a planning stage, an^ the interview itself. 

Dtfring the investigation stage the informant is selected^ 

Then the interviewer asks Vhe informants permission for the 
interview, sets a time, and^explains the interview's purpose. 
In the -'interim, .the interviewer tries to learn as ntuch about 
the interviewer "as possible. 

The planning stage is the time to clarify the purpose, 
select the format, and identify specific questions to ask. . 
What information is actually needed? How structured will the 
interview be? What questions can or should be asked to dis- 
cover the important information? - 

In cojidiicting the interview, the 'interviewer should be 
on time, -move at a lively pace, and end as quickly as possi- 
ble. The interviewer should do adequate homework on the sub- 
ject before the interview and should take accurate notes dur- 
ing the interview. The 'interviewer should be neutral and not 
reveal- points of disagreement, unless the purpose of the in- 
terview is to resolve these matters. The .usual purpose of 
an interview -'is to gain' information; therefore, doubts or dis- 

r f < 

agreements should be avoided. # 

The interviewer should end by thanking the . interviewee. 
Then, ttfe interviewer should make final reports and summaries 
while the information is still fresh. , ; v 



VISUAL ILLUSTRATIONS 



Even the unskilled communicator can prepare illustrations 

\ c . . 

to assist oral and written presentations. Illustrations make 
presentations' more clear, more concjlse, and more emphatic. . 
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Knowing /when and how to use tables ? graphs, charts, drawings, 
and photographs can assist a technician in all phases of the 
communica^ive 5 job. This section will attempt to show what 
illustrations can do, what kind ot 'illustrations to use, and~~ 
how to adaipt them to different situations* 



WHAT ILLUSTRATIONS CAN DO 



9 
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A pictjure may be "worth a thousand words, " but thjT^wrong 
picture may) take a thousand words to explain. An illustra- 
tion is* a tool meant to help the writer or 'speaker communi-"^ 
cate; therefore, the tool must be selected carefully and used 
wisely^ . i 

An illustration may be included to add interest, to give 

emphasis, to! condense the presentation, or to promote clarity. 

i 

A drawing or'l picture added for interest should fit the sub- 
ject matter ^nd not^detract. This 'kind of . illustration should 
be ,in the semi- technical or^jiontectfnical ^material section. 

If 4 an illustration is added : to give emphasis, it should 
be ^carefully jseleje-tSd , since the—reader or audience will re- 
member it longer than other items* The cover illustration 
shown in Example A shows such use. The reader f s attention 
will be.drawnltb the pictured aspects, so they should be the 
most important ones. 

Illustrations may be added to make the presentation more 
concise. If this is, the purpose, the technician should exper- 
iment )a bit. Bar or circle graphs may not always be concise, 
but tables, drawings, and photographs* usually are. 

Illustrations can increase clarity, fo*r tables can show 
mathematical relationships and drawings c^lt^sh'cjw "shapes better 
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EXAMPLE A. COVER ILLUSTRATION USED FOR EMPHASIS, 




than words. Even simple , ^rather rough, .illustrations can 
enhance a presentation by showing items - rather than just 
describing them. • . 



TYPES OF ILLUSTRATIONS 



•.ERIC 



Authorities index illustrations in various ways. How- 
ever, most sources agree that illustrations fall into two 
general categories: tables and figures. A table is two or 
more parallel columns of data. A figure can be a graph, a 
chart, a drawing, or a photograph. Each has advantages and 
disadvantages, and: most information can be illustrated in 
several ways. The technician must analyze purpose and 
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audience and- then select the best illustration. A good rule- 
of thumb isr Use^ tables when brevity is important, when a 
large amount of information must be presented,, or .when pre- 
cision is more important* than emphasis or interest. 



Tables , ' v 

c 

Tabl>s-^axf ^classified as formal -and informal. An infor- 
mal table is fitted into the ,text much like a paragraph. It 
probably has no borders, is not listed in the list of illus- 
trations, and is not numbere<i. The informal table may be as 
simple as the one in Example B. 



8 i 

EXAMPLE B. INFORMAL- TABLE. 




In 1978 we ha< 


eK^hree energy 


audits — 




1. 


April 23 


JvLant B* 


t 

. Replaced boiler 4 




• -2. 


June 30 - 


Plant C 


' Added three-phase motors 
to bay 4 




t, J- 


September 20 


Plant A 


*No changes 





Most tables in written reports ire formal. Tables in 
written reports are usually: (1) bordered; (2) given^ spe- 
cific number and title*, such as "Figure 5, B$U Ratings of 
Units"; (3) indexed; and (4) placed on separate pages. The 
^following are suggestions for constructing formal tables: 
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1. , Every formal table should have a*humber and a title. 

The title, or caption", should be brief and descriptive* 
Tables are usually numbered consecutively > but may be 
coded to chapters. 

2. Each column -should have a heading that indicates the con-' 
tents of th'e column. Quantities should be expressed. ;in 
similar units. All measurements $£ current should be 
stated in either amp,s« or in milliamps, diameters can be 
expressed in inches or centimeters, but not mixed within 
the/same list. However both Expressions (such as both 
inches and centimeters) may be used together if con- 
sistency is maintained throughout the list. 

3. Standard symbols and abbreviations should be used, but 
they should be suited to the audience 1 s comprehension 
level. 

4. The table may or may not be explained in the ^text, but v 
should always be mentioned. 

5v The table should be horizontal, unless it is too 
long to fit on the page. 

6. Spacing will usually separate columns adequately. Use 
grid lines sparingly. 

7. A table should be placed in the main text if the reader 
needs to know the information in order to. understand 

, the material. If the information is simply nice 

know, the table should be 'in the appendix. If there 
is SQme doubt at>out the data's applicability, the table 
/should* gbs^in the main text. The following three tables 
/ (Example C)\are examples of formal tables. 
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• EXAMPLE C. FORMAL TABLES 
* ( — 

TABLE 1. TROUBLESHOOTING OF FANS AND BLOWERS. 



' TROUBLE 


. CAUSE , 


CORRECTIONS * 


Low Output 

A 


(a) Dampers closed 

• (b) Loose belts 

(c) Dirty filters 
(dV^Blower hose plmgged 

(d) Variable pitch or 
^ speed control mal- 
function 


(a) Open dampers; clean 
^and adjust damper 

assembly 

(b) Tighten belts 

' (c) Clean or replace 

(d) ClBan out -hose 

(e) Ingpec| and repair 
system as required 


Bearing 
Failure 


• 

(a) Bearing *not 

lubricated 
($) High- temperature 
v lubricant not^-tts'ed — \ 

in hot conditions ' 

(c) Pillow block on 
shaft misaligned 

(d) Belts too tight 

(e) Dust enters bearing 
from arqund shaft <^ 


(a) Lubricate properly 

+ 

(b) Use hig-temp. 

, lubricant and heat 
f lingers 

(c) Align 

(d) Loosen belts ~ 



TABLE 2. ESTIMATED NATIONWIDE EMISSIONS, 1968. 
(in millions of tons per year) 



Source 


Carbon * 
Monoxide 


Partic- 
ulates «. 


Sulphur 
oxides 


Hydro- 
carbons 


Nitrogen 
oxides 


Total 


Transportation 


63.3 


1.2 


0.3 


16.6 0 


8.1 


90.5 


'Fuel combustion in 
stationary sources 


1.9 


3.9 


21. X 


* 

0.? 


10. 0 


45.9 


Industrial processes 


9.7 


7.5 


7.3 


4.6 


0.2 


29.3 


Solid waste disposal 


7.3 


M.l 


. O.J 


1.6 


0.6 


11.2 


Forest H?es» agii- * 
cultural hunting, 
coal waste fires 


16.9 


9.6 


0.6 


3.5 


1.7 


37.3 


Total 


100.1 _ 


28.3 


33.2 


32.0 


20.6 


2J4.2 
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Example C. Continued 



TABLE 3. A SUMMARY OF THE; ERDA PLAN GOALS. 





United States energy 
conversion goals 
(10 1S BTU) 


Energy Source 


1985 


2000 , 


Coal' gasification and liquefaction 


0 


0 


Direct coal utilization 


6 


9 


vOil ' shale 


2.0 


4 


Enhanced oil and ga's recovery 


6 


• 9 



Figures * 

The secpnd category of illustrations - figures — includes 
all illustrations that are not tables, such as graphs of all 
types, charts, drawings, and photographs. Obviously, figures 
are extremely varied. 

* Selecting the appropriate figure -depends on the situa- 
tion, the information to be communicated, and the intended 
audience. If the figure \s purpose is to compare sizes graph- 
ically, perhaps a bar graph* is -the best illustration. To 1 
show how a whole is divided into its parts, a circle graph 
might be selected. *A line graph is a good figure to show 
fluctuations (such 'as ' temperature or voltage) over a period 
of time. A flow chart is a clear way of 'showing ar process, * 
such as how a* television works . A line drawing is ideal for 
showing how something looks. Each figure type can be con- \ 
structed by, an amateur with minimal equipment. , 

A bar graph is one of the easiest figures to construct. 
Bars usually are drawp vertically because differences" in 
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height are more striking;? however, there may be reasons for * 
using horizontal bars. Bars should be no higherthan a half- 
page, making maximum bar,' length about five inches. Bars are 
arranged from longest to shortest^or from shortest to longest 

To show even more information, the bars Can be seg- - 
mented. For instance, notice that in the following horizon- 
tal bar graph (Example D) , the use of different fuel s is ^ 
shown by segmenting bars as- to various users. 



EXAMPLE D: HORIZONTAL BAR GRAPH WITH SEGMENTED BARS 




ELECTRICAL GENERATION , 

INDUSTRIAjJ 

RESIDENTIAL & COMMERCIAL 

TRANSPORTATION 
TOTAL * 



9.35 
I I 10.09 
ED 7.27 
fH 8.85 



35.58 



Figure 1. Pattern of U.S. Primary^ Fuel 
Use (1973) — (oil equivalents-millions 
of barrels per day.)* 



6.38 
16.27 
11.12 

1.39 

.40 

'35.56 
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Horizontal graphs can contain line. drawings , as in. Example E: 



- EXAMPlE. E : HORIZONTAL CAR GRAPH WITH "LINE DRAWINGS, 



< 

e 

UJ 

« 

z 

UJ 

2 
3 



3 

UJ 

o 



140 
130 
120 
110 
100 
90 
60 
70 
90 
30 
40 
30 
20 
10 

















V 














Ml 




































u_ 




*' * * 




















j ( 




« 












-or " : 








> 


^ 


WCAN0E3CENT 
S-22 


MERCURY 
2«*5» * 


FLUORESCENT 
30-83 

l)qht source 


METAL. HAUOE 
87*115 


HIGH-PRESSURE 
SODIUM 
74-132 



Figure .2. Efficiency of Various Light Sources. 
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The' circle\ graphi , also called chart, -is*a conve- 

nient way of sho\Jing a whole divided ijitb parts, A protrac- 
tof y V pfeneil, a opmpass, and a ruler, are*the only tools 
needed to construfct X circle graph/ Slices need to'b # e fairly 
large, and there shouM \>e at least , three, slices — but no 
faore £han seven. Small slices can be grouped tagether *under 
"other, 11 siriee more than twd slices of less than two percent 
will weaken the circle graph's impact, 'All "fettering shooild 
be done horizontally, so that it can be read as part of the 
pajge. Notice that in Example'^ , 'wards too large' ,to fit with- 
i» a -sli.ee ire either extended out of the chart or .placed 
entirely out of the circle with lines connecting "words to 
the appropriate space. Percentages should usually be stated/ 
although there are exceptions. 



EXAMPLE F: PIE^CHARTS. 



TOTAL 
. PERSONAL 37% 



PERSONAL 




S% TRANSPORTATION H ° T 

' I 



BUSINESS A NO 
GOVERNMENT 83% 




ttEFRIQERAtfoN 4% 
4 

UQHTINQ 1% 
MISCELLANEOUS 3% 



Figure 3. Today's Ejiergy Use, 
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Example F. Continued, 



REFRIGERATOR 



T.V.. WASHING 
MACHINE, \ 
DISHWASHER 




UGHTS AND SMALL 
APPLIANCES 




CLOTHES DRYING. COOKING, 
OTHER SMALL. GAS 
APPLIANCES 



Figure 4. 'Average Gtos and Elefctric 
Uses — Gas/Electric Home. 

f ! * 



' ■ • '. . . • 

'line graphs a«re more- variable in" form* than bar or ^circle. , 
/graphs. They also vary in complexity, depending -on the .wr ifc--, 
fir* s 'knowledge and the knowledge levef of the intended audi- 
ence. However, line graphs have some things in common with^ . 
bar and circle graphs.. 

A line gr^ph usually charts two variables: the con-' 
trolled variable, which is predictable; and the uncontrolled 
variable, which is unpredictable, Yhe line chart is con- • 
struct ed to 4h ow how the uncontrolled variable fluctuates • 
with changes* in the controlled variable. Usually, the- con- 
trolled variable is plotted horizontally and the jinc^n trolled 
variable. is plotted vertically, with the common^j/oint (which 
does .not have to'be zerp) in the lower left-hand corner. 
Fluctuations appear vertically, .as shown "in Example G.- * 
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The controlled variable is often time, as- shown in Example G, 
Figure 6. *' 



4- 



EXAMPLE G: LINE GRAPHS. 



ui 

CQ 
< 

< 

> 



-j 

o 

cc 

z 
o 
o 
z 

3 



>• 

< 

o 

CO 
-J 
UJ 

cc 
cc 
< 

CO 



o 

w 
z 

o. 

3 

I 



-I 1 1 1 — I 1 — I ! — I — ^ 1-^ 

' CONTROLLED VARIABLE 

Figure 5. Line Graph Format., 
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GALLONS DAILY PER PERSON 



OIL 
EMBARGO 
L 




1850 " 1875 



1900 * 1925 1950 , 1975 



Figure 6. Historical U.S. Energy Consumption 
in Oil Equivalent Units. 
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Several lines may be plotted on the same ^graph^or easy 
comparison; one line can be a broken*(or dash) line and the 
other solid*. Too many lines can be corifusing; three lines is 
usually the, limit'. -A key must be included on the line graph 
to identify variables. • 

* In Example H, the key is part of the graph. The graph 
shows two controlled variables, one on the left and one on - * 
the right. ' , ^ 



EXAMPLE H: LINE GRAPH, WITH KEY (SHOWING 
TWO. CONTROLLED VARIABLES) . 



. ACTUAL - 



3-. 



CUMULATIVE PROOUCTION - 
THROUGH 1974« , 
12.3 BtLUON BARRELS 



2 r 



o 

8- , 

s 




. PROJECTED 




REMAINING RECOVERABLE ' 
AFTER 1*974* 142 BILLION BARRELS 

- -MO BILLION BARRELS WITH, ENHANCED RECOVERY 

182 BtLUON BARRELS* TOTAL 



-+- 



2 



1920 1930 1940 1950 1 960. 1970 1980 . 1990 200 0 2010 2020 



Figure 7. fl.S. Crude Oil Production. 
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Flow charts and organizational charts arg similar. Rec- 
'tangles are connected to show "either "how a process moves from 
one stage ta the next,- or. .to 'show the organizational structure 
of a largo, organization. Flow charts usually begin at Xhe 
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upper left of the page* An organizational chart normally 
h^s the chief- officer of the organization at the top of the 
chart with other officers delineated below. The flow chart *.. 
is connected by aTrows 1 ", to "show movement; whereas, the orga- 
nizational chart is connected by lines, as the organizational * 
._, * m . _ * _ f „-- 

chart represents a static situation 7 . In Example I, the flow 
chart shows the areas a person must master to be*cofoe in energy 
technician . 



/ 
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EXAMPLE I: FLOW CHART; 



v 



UTC 



Fuel 
Combustion 



fluid S 
Thermal 
Prln. 







Math 



UTC 



8oi lers 



Power Plant 

(Water) 
Chemistry 



Fluid%& 


Thermil 




Prin^ 





ENERGY 
PRODUCTION 
(ELECTRICAL^ 

POWER 
PLANT) 



Mechani cal 
Principles 



Turbines 



Generators 



Electrical 
Transmission $ 
Distribution 
Systems 



Electro- 
mechanical 
Oevices 



Electrical 




Mechanical 


Principles 




Principle^ 



Electromech, 
Oevices 



Electrical 
Principles 



LfTC 



UTC 



Hath 



Figure 8. .Progression ot Studeift* Through Technical Courses 
for Energy Production (Electrical Power Plant) 
Job Requirements. 
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Example J is! a typical organizational chart 



EXAMPLE^ J : HEADINGS IN A TYPICAL ORGANIZATIONAL CHART 



IGANIZ 



PRESIDENT 



PRODUCTION MANAGER 



INSTALLATION MANAGER 



SERVICE MANAGER 



FIRST SHIFT 
FOREMAN 





SECOND SHIFT 
FOREMAN 



INDUSTRIAL 
FOREMAN 



RESIDENTIAL 
FOREMAN 



PARTS 
TECHNICIAN 



SERVICE 
TECHNICIAN 



SERVICE 
TECHNICIAN 




SERVICE 
TECHNICIAN 






1 


1 


SERVICE 
TECHNICIAN 




SERVICE 
TECHNICIAN 



WORKER 1 



WORKER 2 



WORKER ' 1 



WORKER 2 



WORKER 3 



WORKER 4 



WORKER 3 



WORKER 4 
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A line drawing^ is any drawing from a simple>5ketch. 
Line drawings range from a simple two-dimensional, sketch 
showing how to attach a handle to a lever to a three-dimen- 
sional sketch scaled by a draftsman. Many line drawings are 
diagrams of mechanical part s , procedures , or schematic and 
wiring layouts. v 

A usable line drawing dpes noj have to b'e beautiful. % How- 
ever, one should, remember the following: 
1. The drawing should be neat. 

Items should either be drawn to scale or be proportional. 
Remember: rectangles and square can represent almost 
^anything; a line drawing does not have to be complicated 
to achieve its purpose. 

A poor drawing may be better than no drawing. 

Line drawings shown in Example K are simple and could be 
easily accomplished by a careful amateur: 



2. 
3. 



EXAMPLE K: SIMPLE LINE DRAWINGS. 



a. Solenoid 




SPRING . 



VALVE STEM 



NO 
VOLTAGE 



C 



c 



Energized 

Figure 9. Electrical yalve Actuators. 




SPRING 



VALVE STEM 



b. Solenoid V Oe-energlzed 
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Example K. Continued. 



LATHE # 1 



8UFPLY 
CABINET 



COMPUTER 
-' CENTER 



LATHE # 2 



MILLING MACHINE 



Figure 10. Proposed Shop Layout. 



Page 34/TC-07 



ERIC • 



/ 



More complicated line drawings ar.e illustrated by 
Example L. Complicated line drawings are not 'normally 

tackled by a technician. v 

j 



EXAMPLE L: .COMPLICATED LINE DRAWINGS/ 



Figure 11% ^typical 
Belt-Drive' -Setup . 



BEVEL RING GEAR 

MOUNTED ON 
DIFFERENTIAL CAGE 



DIFFERENTIAL PINION 

DIFFERENTIAL CAGE^ 




AXLE 

DIFFERENTIAL GEAR 
\(SIDE GEAR) 

DIFFERENTIAL PINION 

ION 




STUD 

DIFFERENTIAL GEAfl 
(SIDE GEAR) 



DRIVE aSHAFT 



't • u 

-Eiguri^l2^^Aii^utfl^ 
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Photographs may be the first illustration. one- thinks of 
when the term "illustration" is mentioned . Photographs are 
hard to 'take , more difficult to reproduce than line drawings, 
and may not show as much-detail. In some cases, photographs 
get too much detail. Sometimes, the illustrator may want to 
use only selected details; .if a photograph is used, air-brush 
ing or similar touch-up techniques may ifce necessary. The 
technician should be sure that .such exacting detail is nec- 
essary; otherwise, k drawing may be easier, clearer, and 
cheaper in the long run than a photograph. 

General Suggestions For Using Figures • 

» 

Each type of figure has special characteris itcs . "To 

,» — > - - 

end this discussion of visual illustrations, here are a few 
suggestions that fit all' types of figures: 

1. All figures should be in ^the main text, unless they 
are simply nice to know — in which case figures should 
be. placed in the appendix. 

2. w All figures should be at least mentioned,, if not dis-~ 

cussed, v in the text before they appear. 

3. All figures sjhould be as simple as possible. * 

4. Most figures should fit' v in a half-page or less. 

5. Figures should be as neat and appealing as. possible. 
~6. Each figure should have a number and descriptive ti*le. 

7. Headings, legends, }ceysi notes, and titles should be 
used to make each figur'a self -explanatory . # The reader 
should be able to understand the figure without reading 
the related text. 
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8. Symbols and abbreviations should be used, but only 
i those that are familiar to the reader. 

9. The writer^ or speaker should look for opportunities 
. • to use figtires. | 
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EXERCISES 




- Prepare and deliver a five-to ten-minute informative 

• oral report on how something works or how to do some- 
thing. ^ Prepare visuals for the class, as well as hand- 
outs to distribute to the audience, 
% 2. Prepare a "five- to ten-minute taped interview with an 
instructor or employer. The objective will be to dis- 
cover the most interesting aspects of the person, such * 
as background, hobbies, family, occupational specialties, 
and so" forth. " * 

3. Lead the class in a three- to , five-minute learning dis- 
cussion. The purpose will be to discover the class 1 ( 
opinion on a current world, national,^ or local problem. 

4. Research some aspect of school (class makeup, home area 

_ f^MenT' majors of classT ^c77^d~i^es'entr--the- In 

formation to the class in three different visual forms. 
Explain the advantages and disadvantages of -each form. 

5. Select a report done for an earlier assignment and pre- 
p-are three or more* vis-uals for it. \ ^ - 

6. Prepare three rough visuals for a classmate's earlier 
report. • 

;*7. . Prepare a flow chart that illustrates a* technical opera- 

*$ i it* T - « 

• 'V tion. 
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TEST 



Lis L four situations in* which a technician will have 
to use oral skills . 



t 



2. List six. steps in constructing an oral presentation 



3, * List two questions to be 



lecting the subject for ai#oral presentation 




by the speaker when se- 
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4. List four aspects that should be examined when analyz-* 
ing an audience, , 



Which method of delivering an oral presentation^ is 
best? 



List,twojjrays_o£_beginning and ending an oral, presenta- 
tion. 



7. -List three ways of verbally developing a main point in 
the- body of a presentation. - 
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List three suggestions for handling the myxual exchange 
period of a person^ to-person transaction/ 



List three suggestions fpr handling -air interview 



ompape^ formal and informal tables 




Define bar graph ,/circle graph, line graph, flow chart, 

organizational* jchart , '.and line drawing. Give two sug- 
* / ■» 

gestions for constructing each. . , 
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List two suggestions for ujsing visual 'aids in an oral 
presentation. -^K 



How can group communication be classified? 



Li'st steps in preparing to lead a group discussion. 
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INTRODUCTION 




Technical Communications has examined each kind^of 
writing exercise a technician may be asked td complete. 
This' module, TC-08, "Putting Skills Into Practice: Formal 

eport'and Presentation , 11 attempts to link the student's 
writing accomplishments. 

Rather than present ing <new, information , this module 
reviews previous material so that the v student can have an ■ 
opportunity \o apply ' the knowledge. In some cases, previous 
modules are listed 'as a reference J in others, suggestions 
are repeated. 



PREREQUISITES 



The student should have completed TC-01, "Introducing 
Technical Communications"; TC-02, "Conducting and Reporting ^ 
Research"; TC-03, {'Writing Outlines and Abstracts"; TC-04, 
"Writing Definitions"; TC-0 5-, "Describing Mechanisms".; 
TC-06, "Describing „,a Process"; and TC-07, "Performing-^Oral 
and Visual Presentations." 



OBJECTIVES 

Upon completion of this module, "the student should be 
v able to: 

1. List aspects of a report topic -ovetf which a writer 
has control. 

2: List ramifications. of selecting the purpose for a 
report, - 1 
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4. 
5. 

6. . 

7. 

8. 

9. 

10. 

11. 
12. 

•13. 

14. 

15. 

16. 

17. 

18. s 

19, 



List characteristics to be considered in an .audience 
analysis. 

Know possible legal ramifications of a report. 
List and explain three steps in developing a plan for 
a report. • 
List four items -jof information that should go on a 
note"car3." j """ -„ ' 

List items a formal report usually contains, index - 

1 

ing them under three general headings.. 

I * 

Explain the puuppse of each of the three major sections 
of a formal report. ' % ^ 

List and define four objectives an introduction should 
accomplish) I ' 

Know how to construct summaries, conclusions, and 

i . * 

recommendations. 

List sdme suggestions for revising rough copy. 

Know the advantaged of presenting a written report 0 

orally. ! 

Understand the statement, M A report will never be 
perfect « " ' j 

Select a topic suitable for a formal report, 
Ctfnduct preliminary research/ 

Construct and adapt an outline. * ^ 

Take notes for a report, ^ 
Write^a rough dr^ft of *a formal report. 
Present ail oral ijepdrt that includes .a defense and . ' • 
a question-and-ai|swer period, 1 / ? v m **l • 
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SUBJECT MATTER 



PUTTING SKILLS INTO PRACTICE: FORMAL REPORT 
AND PRESENTATION 

Modules in this course have tried to equip the student 
to handle the Communication situations normally encountered 
by a technician. 

Subject matter has touched on the techniques and assign 
ments that may become job assignments:'- writing definitions 
aivd descriptions, adapting communication {o a specific audi- 
ence, researching a topic a*nd reporting the findings, pre- 
paring^-an oral presentation, and other such tasks. . ^ 

Jfow that the student has studied key areas 'that may 
later be assigned duties, this module assimilates previous, 
topics into x>ne integrated assignment - the fofjnal report. 

. A formal report can, and usually- does , involve most 
aspects Off technical communication, such as analyzing the 
audience, identifying objectives, developing a plan, writing 
and rewriting, reporting results orally, and revising rough _ 
copy? The .technician is expected ■ to • be 'able to handle report 
writing as methodically" as an energy audit, a laboratory . # 
experiment, or a diagnosis and repair: 



SELECTING THE TOPIC 

* A technician normally does not" choose the subject of 
a written report. Usually management - or aspects of the 
job - controls what subjects must be researched. This^ does" 
not mean that the technician has no control, for the subject 
must always be narrowed, defined, and clarified. The point 
of view, .the level of language, the organization, the objee- 
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tives, and the specific aspects to be covered are afl illus- 
trations of areas over which the writer has control, even 
when the subject is* assigned. ■ , 

The technician rarely chooSes t/he topic. Sometimes , 
however,, the technician makes suggestions for company improve- 
ments to man agement through writi'ng a formal report. For 



example, if the technician discovers that.raore efficient 
lighting can save the company money - or that 4 a new heating 
unit could' pay for itself in five years - a formal report 
s^gg N esting changes is in order. 

The -writer should look carefully at the objectives 
of the report. As stated in earlier modules, ,f no purpose, 
no plan. 11 , A report written to convince management to change 
its policy dif fers„ f rom^ a report written to inform manage- 
ment. 

In considering the' report's purpose, the technician 
must consider the report's ramifications. Objectives should 
be realistic and not'more extensive than necessary.' Mpre 
extensive, objectives might be set for a report that affects 
a $100 million budget than a report' that affects a $10,000 " 
expenditure. If af report must be written in a week, the 
writer should avfcid objectives that requife extensive ^research 
or experimentation. The technician must first determine 
^\ what the a/udience needs t-o know and then reveal only* that 
inf ormatiofrvto the audience. 



ANALYZING THE AUDJENCE 

, When the subject has been selected and narrowed and 
the purpose "specified, the next step is to analyze the pro- 
spective audience. The module on oral .presentations discussed 



ERIC 



Page 4/TC-08. 



V 



. f 



some key aspects to consider when making an audience analysis 
The technician must remember that the* audience can bp* either 
readers for a report or listeners to a presentation. In 
either case, procedures are about the same. The technician 
must 'determine ' the audience characteristics, so that all 
aspects of the report can be adapted". Many times r ~ management 
-assigns the -report; the report would be aimed, strictly for 
management. .At other times, however, the audience may.be 
quite varied. 

N Obvious audience characteristics to be determined are 
sex, age, knowledge of the subject, and relation to the 
subject. Other items that sometimes play a part a*re cultural 
background, vested interest in the company or project, in- 
come level, ^occupation ,. pol it ical preferences, and educa- 
tional level. To find these out, the technician may need 
to do a bit of research.* On the other "hand, simply reading 
or hearing other reports prepared for the same afudience 
may answer all the important questions — if the technician 
is perceptive. 

In some instances, the communicator .may need to adapt 
the report to the reading" level of the audience. If this 
is required, the technician must first determine the reading, 
level of the audience. Next, the report must be tailored 
to the necessary level.. Experts, like Rudolph Flesch. and 
Robert Gunning, have- suggested formulas for analyzing the 
reading level of a piece of writing. " f 

.In actual practice, such a scientific approach would v 
seldom be attempted, but FleschVs and Gunning's idefes might 
be applied to technical report construction. Both men base 
the-ir readability formulas on 4 sentence length and (2) 
number of syllables, since longer sentences and big words 
sometimes make writing and speaking harder to understand. 
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Technical communicators can pick up a few suggestions 
from readability formulas. First, sentences should be 
mpderately short, but length should be varied. Second, 
the common- familiar word should be chosen, whenever possible. 
In some cases, technical words that_ would confuse readability 
experts .are simpfe words to a technically-oriented audience. 
The longest word may actually be the *s imp l~e~sl7~de scrip tion— — 
of intended mea*Hrftg-r" In some instances, a simpler word 
may not be^available , HoweveV, unnecessary words should 
^always be eliminated. Economy and exactness contribute 
to reading ease. 

The technician should remember that any part of any 
report can have legal ramifications. Recent litigations, 
especially in the automotive industry/ exemplify that a 
technician's report^ntay later become legal evidence. If 
a technical report diagtiosed inadequate safety factors that 
later resulted in an accident, the report might be the main 
evidence in a lawsuit. If the technician is careful to 
be specific and exact, no problems should arise, 

DEVELOPING A* PLAN v * 

e» ' 

After selecti-ng and narrowing the topic, and analyzing 
the audience, the next step in preparing a formal report ^ 
is to develop a detailed plan. -Three possible stages -in 
developing- a plan are (1) gathering preliminary information; 
(2)^reparing an outline; and (3) compiling specific materials 

Gathering preliminary information can be tackled Several 
ways. The up-to-date technician keeps a file of information 
that may be of future use; this file should be. consul/ted . * 
What could be included in an information or idea file? 
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Current technical developments should be indexed, such as 
new techniques, improved devices, results of experiments, 
and hiats for^ improved operations. This file is also a 
good place for the tec-hnician to keep ideas for future re- 
ports, improvements, and proposals. 

If the report requires any research, the technician's 
"first 'fob' after rtffffowiirg^lre subject and identifying the 
objectives is to make a list of possible sources. Module 
TC-02 gives suggested methods and possible sources that 
can help in assembling a preliminary bibliography or list 
of sources. The extent of this preliminary search depends 
on the purpose and complexity of the problem. 

Suggested ways of conducting a preliminary se&rch 0 listed 
in Module TC-02 are not, directed toward a particular tech- 
nical discipline. A technician's idea file^should include, 
specific indexes, dictionaries, bibliographies/ and abstract 
services that have been helpful. No general discus-sion 
can take into account the many helpful sources that the I 
well-versed technician will find. After sufficient develop 
, ment, the technician's idea file may become the most treasured 
'resource in the office. " - ^ 

After conducting the preliminary research and before., 
making the outline, interviewing others can_add additional 
ideas, if done selectively. Usually, the technician has 
acquaintances or access to others who can provide input 
and, save time. A knowledgeable person' may know shortcuts 
<?r recent sources that 3 short interview can* uncover. Several 
suggestions for conducting interviews are .listed in the 
- module about oral communications. The • interview need not 
be formal; a few brief questions may be sufficient. 

Preparing an outline follows gathering the information. 
Trfe module on outlining contains some suggestions for devel- 
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oping a tentativewutline . The. fir^st step is usually brain- 
storming during which the technician should (1) list all 
subjects thsk might be included and then (2) try several 
arrangements. The suggestion Of placing the topics randomly 
on a page^apd experimenting with their order should be tried. 
Which topics should be -included,? Which items should be 
main topic s and wh ich should be subtopics? What order should 



be followed? These questions -can best be answered by using 
a preliminary outline. 

The writer should remember that a tentative outline 
is an educated guess, but.it is tentative. Changes are 
inevitable; however, the more brainstorming,, the more 'the 
final outline will resemble the rough outline. 

As suggested in the outlining module, a key element 
in any tentative plan is a cooling off period. The tentative 
outline should be constructed' and then allowed to cool. 
Putting the outline aside gives the technician's subconscious 
a chance to work. A -writer or speaker should*alwaYs work 
on a project, put it aside, and then work on it again. In 
this type of^tasli, the goal is not to be finished in one 
efforts 

The last step in developing a plan is compiling specific 



information . After gathering preliminary information and 
preparing an outline, the communicator must assemble, the 
specific documents and materials necessary for the final 
report. Module TC.-Q£/ "Conducting and Reporting Research, 11 



contains suggestions for compiling information, 



1. Not.es should be taken on note cards. < • 

2. 'Four items of information should be. on each card: the 

topic, the source, the page or pages from which the 
information came, and the notes themselves. Since 
a preliminary outline iias- been made, the topic at the 
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" ^top of _&aefr~card should be the division of the outline 
under which the information fits. 
3. Information from two sources (or information from one 
source that covers two different subdivision of the 
outline) should always be put on separate *cards - not 
• combined on one/card. , 

— : - / 

If systematically followed, this simple note-taking 
method can be used t/o compile information for a short report 
or for a series of ^Lengthy reports. This method of taking 

^aji^be jasej^JEor a report that will be completed in 
a month - or for a research project that will cover several 
years. If the researcher (1) does not- mix information from 
different- sources or deal with different subtopics .on one 
card and (2) if all four pieces of. information are on each 
card, this basic note-taking system is an excellent waV 
for the average technician to store information for future v 
reference. * 1 

In addition to .notes, the technician must also locate 
or produce actual tables and figures that will be included 
in the report. At this stage,. rough sketches may be con- 
structed, but the information for each item should be com- 
piled. Requests should be mScfe to publishers befpre repro- 
ducing any previously published illustrations if the' report 
is to be distributed. The module on visual illustrations 
contains suggestions for preparing various charts and figures. 

WRITING A ROUGH DRAFT _ ^ 

The rough draft of a formal technical report is approached 
only after much careful preparation has been completed. 
When this step' is begun, the technician will have chosen 

♦ 
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a subject or narrowed and refined the*^subject given him. 
The report's purpose will have been defined, A preliminary- 
search will have been conducted to determine what informa- 
"tion is available. * 



-MAKING-AN-QUTklNE- 



.The preliminary search leads to the plan, in^this case, 
the outline. Using the outline as a guide, the writer nfakes 
notes over the portions of the sources that provide informa- 
tion on the topics of the outline,. 'Sometimes, the outline ^ 
will be expanded as new* important information is discovered; 
sometimes portions of the outline will be 'eliminated when 
the writer sees that no information is available^ — or that 
the available information does not contribute significantly 
to the purpose of the report. When note taking is completed, 
the information and the outline will match, usually because * 
both were modified somewhat from the writer's original intent • 

A good researcher must approach each research project 
with an opeh^mind, which means that the end result may not 
match the original plan. Each person who plans and writes 
a formal report sets out-witfr a "tentative -purpose , *plan, 
and conclusion in mind. However, the technician , should 
approach the 'task sci^iitif ically and objectively. Seldom^ 
is'the objective to prove a preconceived ide&. Usually, 
.the report is the result of research and is, therefore, 
the vehicle for tracing a study of some type, drawing logical 
conclusions, and perhaps making recommendations . The report 
is d scientific document that has legal ramifications, and 
'it should be treate.d as such. 
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ASSEMBLING "THE ROUGH DRAFT _ 



When the technician finally sits 'down to assemble- the^ 
rough draft, *the hard work is finished - if the previous 
suggestions have been followed. Writing the rough draft 
'consists of putting the no.tes and illustrations "into tire ^ 
form and format raqtrtred by the — company for jjrhjLch the report 
is being prepared. The writer should attempt to' produce 
a complete copy. However, polishing should be undertaken 
only after a complete copy is^^inished'. Careful editing 
must be done after a compTete copy is polished. 

*As 'has been said so many times in this course, there 
is- nothing magic about any format. The secret is not t>o 
memorize one style, but to be sensitive to whatever style - 
the company experts. Style and format should be treated 
as. a formula:, just as mixing certain chemicals produces 
the ideal chemical reaction, j*oi©ing well-phrased thoughts 
with. the, assigned format evokes praise, success, and the 
appropriats^reward. & 

Regardless of the format dictated 
book, most formal reports— (see- J:arga 
module on research) contain appro 
^ which are thje following: 
'Title page 

'^Transmittal correspondence 
Table of contents 
List of illustrations 
List of definitions and symbols 
Abstra 
Introdufe' 

Detailed information^ 
Conclusions or summary 



V* 




the company style- 
orts section of the 
&he same i terns u 
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• Recommendations 

• Bibliography 

• Appendix 



Some of these items are called by different names, 
and the 'order«may vary, but most are included within a formal 
r eport in so me way. , _ * S ^ 



Prefatory Pages ' • 

¥ 

' One way to^ categorize the parts of a formal report 

is to consider the first portion leading to the introduction 

as prefatory pages — or jpages^that precede the body. These 

pages are often called the front matter. The introduction, 

the detailed information, the conclusions or summary, and 

the recommendations are usually considered the body. * The 

bibliography, the appendix, and the /glossary are normally 

called the appendix, or the frack matter These portions 

of a report ara? supplementary itejn/. Although the fo'rmal 

report may ha/ve many parts,' a form! 

of as having only three major. divi< 

« 

■' The prefatory pages, or- front 
formal report t include y^e followinj 
s^Title page 

Jtter of transmittal 

• Table of contents 

• List of figures 

• Abstract. * 

The .purpose ,of prefatory pages is to prepare the reader, 
so each company ha$ slightly different requirements . The- 

mi', * 

secohd module suggests ways of constructing prefatory 

A • ■ • . 




report can be thought 

itter, of a typical-' 
items : 
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pages, but a brief review of some points may be heipful. 

The writer should follow the company's prescribed for- # 
mat for the title page. If no sample is available, the 
tiAe,. the writer's name and title, the company; and the 
date should be distributed evenly on the page. 

The letter of transmittal, also referred to as the 

transmittal correspondence, should usually be a conventional 

_> * 

bus iness letter . The~bbdy shoITlcFstate (l) - the title of"^ 
the report; (2) when the report was requesters (3) the re- 
port's purpo.se and scope; (4) problems encountered; and 
(5) any assistance received. 

The table of contents lisjts the contents of the report^ 
nd where to find each part. It should match the outline 
t^t the writer used to organize the notes, but the table 
of Contents usually contains items an outline would^jipt: 
fqr instance, V lists of*figures, abstract, page -numbers , 
and appendix. Formats vary; the writer should check the 
company styleboofc carefully. The illustration in Module 
TC-02 is 1 typical, but'displays only one style. * 
Headings and subheadings on the outline appear in the' 
body of the report as headings. All headings in the body' 
do* not have to" appear in the table of contents, but headings 
listed in*the table of contents must, of course; appear 
in the bqdy of the formal report, /tfaving headings appear 
btfth places prpvides guideposts foi* the reader throughout 
the report. 

Most reports index visuals separately. The list of 
figures, follows the" table of -contents. Soijie authorities 
Suggest separating * lists of tables -and ilLustratiqns . 

♦To the reader, the most helpful prefatory page is usually 
the abstract , "which is a 'short 'objective summary of the 
report. Although the abstract appears. »early in the report, 
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it should, be written last to rerirfct changes in the writer f s 
original plan. An abstra^r" should be informational and 
should* summarize the- repbrt 1 s^fcey ideas. A reader whtf might 
have trouble ^with the technical aspects of the body should \ 
be able to understand^ the abstract. Th% abstract will ^help w 
a busy. manager determine whether to read the entire report 
or not. 



Body of the Report 
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The body of'the repoilt usually contains the introduction, 
.detailed information, conclusions,' and recommendations. j> 
The body is sometimes called the discussion section. Com-* 
panies .may call these pasts- different names. ^ 

The ^} rst section o£ the body is .called ^the introduc- 
tion. The introdij^tion '(of the body) should i^Ccomplish* 
fc^ur objectives; (1) state the subject of the import; 
state the " pu^pose^ of the report; (3) the scope of the ^pur- x 
pose; and (4) state the plan for development of the body.v^ 
In stating the subject, 'the 'writer should not only state 
the topic, b,ut should also clarify any preliminary 'aspects 
*n^&€ssary for reader understanding* The writer may need 
to discuss theory^ history , definitions, or background. 



The writer's, job- i^ to analyze the audience well enough 
to determine which aspects of the subject need preliminai 
explanation, or elaboration. *y * ^ 

Stating the purpose- should be eas^ since the writer 
has spent so mu£h time refining the purpose during prepafcory 
stages ♦ Clarification of purpose r-esults in a-better report 
for the reader and a Clearer path for the writer/ Although 
the purpose does not alway have to be as-obvious as "The 
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purpose ♦this report is . . there is nothing wrong* with 
stating a purpose in this way. If the writer does not say, 
"The purpose is . * ." 'then the purpose should be stated in 
an equally clsar way. 'There should be no doubt in the reader's 
mind as to what the writer was attempting. Verbs like f, to 
discuss' 1 may detract father than help'. Direct verbs such 
as compare, analyze,* determine, and recommend . shouTd be 
used. \ 

The scope sets limits for the purpose. The purpose 
may be "to compare three heat pumps." If so, the* scope > 
might be; ♦"This comparison will include only. the operating 
^ch'aracteristids ," or "This comparison will be based on a 
three-week laboratory test under simulated Operating con- 
ditions^." ^ ? 

The plan for development can "be constructed by stating 
"the main points vfrom the table* o£^d;ontents in one sentence. 
The % wfiter # does not elaborate oft main points - points are - 
simply listed in this intrpductory portion . 

Detailed 'information, although constituting eighty ' J 
to ninety percent of the report, is really the easiest part 
of the formal report tcTwrite*. If the writer has (1) developed 
.a goo v d outline, and (2) organized the notes around the.outlin^, 
writing £he discussion is relatively simple. 

Notes should be Assembled into a readable, logical 
repprt that is adapted to the target audience. Organization 
should be , automatic / since eath note caYd will^-be coded 
by tfie .division of the outline urxder which it fits. *The n 
writer' s task, at this p^int, is to^arrange nates with the 
same heading at the fl top *in%o a logical' sequence. 

As. the notes, which £re usually summaries, are expanded 
knd explained in the report, the writer must make the final 
product a smooth,^ flowing report - not just an as^rtment 
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of facts and figures 



This ^quality Of 'smoothness, or the 



evolution of one idea into another, is called transition. 

4 . 

Even when incorporating transit ionary elements, the writer 

i • 
should be concerned wi x t|h directing o the report toward a 

specific audience. Transition* should be developed during' 

the preliminary^ rough dlraft; refinement of transition usually 

takes place during the (work on the final draft. 

body deserve special attention: 

As discussed both in this module 



Two aspects of the 
headings and footnotes. 



and in JC-02, titles and subtitles from the table of con- 



sents appear within the 
posts fQr the reader. 



body of the report^ to ^erve as guide- 
They allow the* reader to find topics, 
as well as divide the report into manageable segments. 

There are several Ways of including headings within 
the body. Usually no 'more than three levels are used T 
first order, second order, and third order. As in the out-, 
line, headings should not stand alone, but should be orjgani^ed 
*in twos. For^ example, if there is one third level heading, 
there must be another third level heading placed with i f t.\ 
First order headings are the major divisions of the* table 
of contents*. They are usually "considered section titles 
within the body; therefore, they appear, at jthe top of a, . 
new page in all capitals. " 

Second order headings are subdivision of major divisions. 

with the Teft margin* and on a line 
by themselves in^the body. Third order headings are usuaJLly 
'indented in the body, are followed by a period, and *have 

The three levels would probably 
"however, rules for capitalization ' 
vary between companies. v ' 



text on the same line, 
appear ^as in Example A; 
and placement sometimes 
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EXAMPLE A: DIVIDING THE .FORMAL REPORT WITH HEADINGS.'' 




FIRST ORDER HEADING 


- • * 

Text begins here and th^ first order heading is always platfed 


at the top of ■ new page. 


✓ 

There must be jbext* between the first order 


and second order heading* 




Second Order Heading 




0 

Text begins here/ 




Second .Order Heading 




Text begins here. 




Third order 'heading; 


Text begins here. 


Third order 'heading. 


Text begins here. ( *• . 



Footnotes are also 'ah important aspect of the body. 
Footnotes maylcontain explanations, additional information, 
or references. Footnotes may be identified with an asterisk, 
but usually footnotes .are numbered and a, corresponding num- 
ber is placed' in the*, body, to identify the word, sentence, 
or section- to which the footnote refers . v s 

Footnotes must contain references or documentation 
for all material that is summarized, referred to, or quoted 
from another sdurce . ' Again, style depends- on'what is 'required 
by the confpai>y\ Example- B contains four style guides, as 
follows: ' s '** ' 



* 



263 
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EXAMPLE B: FOOTNOTES CITING APPLICABLE .STYLE GUIDES. 




1 

J- * 


L»Dii ocyie Manual, dnira edition. Washington, 






D.C.: .American Institute of Biologicaf 
Sciences, 1972. 




*2. 


MLA handbook for Writers of Research Papers, 






Theses, and Dissertations. New York: 

Modern Language Association/ 1977. m • 




3. 


Style Book and Editorial Manual. Fifth edition. 
Chicago: Scientific Publications Division. 
American Medical Association, 1971. 




4. 


Style Manual for. Guidance in the Preparation 






of Papers. Secdnd edition. New York: * 
American- Institute of Physic^fi, 1967.. 



Footnotes can be at the bottom of the page, at.the^ end 
of each section, or at the end of^the regort. The company's 
style should be followed. 

-The body usually »ends with conclusions , a .summary 
or both. vD^epending oh /the nature of tpie report, ttfe body 
can also contain recommendations based ton the contents'. 
It x is often assumed that conclusions ,/ sunwfeK^es , and reconi-' » 
mendations will follow detailed information . ^However, some, 
companies require that the resu™ s come f i*s*< so that the^ t 
reader can read the conclusions before ta*ckl ing ? _ details . 

' Any of these terminations — 'conclusions ; 'suriuifaries * N 
recommendations — call on jthe writer 'to be scientif ic,' and 
Accurate . In an informational report, the writer usiaally 
ends with a summary.' The sum^ar$ should identify key ideas 
without addirig new material. A ^umnlkry may either 'be flv^^ * 
paragraph form, or. it^may be a numbered list. If the sum-* 
mary is a list, it should be introduced with a short sentence 
such as in*Etfample C: • • 

. ' • •' • ; * 
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EXAMPLE C: SUMMARIZING THE REPORT, 



This study seems to illustrate the following: 

1. First summary statement. 

2. y Second summary statement, 

3. Third summary statement. 



Conclusions are based on an evaluation of the evidence 
The writer must examine data and then point out what the 
examination proves. It is better to say, "Thes6 tests sug- 
gest that a new method should be used" - rather than, "Th^s 
experiment, was unsuccessful." Positive conclusions are 
written as^ in Example D. 



EXAMPLE D:/ WRITING POSITIVE CONCLUSIONS. 




1. 



2- 



When used only for surface water, the McWhirter pump 
is more maintenance-free than the Atlas pump. 



Under three simulated jungle situations, the McWhi\ter 
pump cost $ .04 :per-hour to operate; whereas, the 
Atlas pump cost $.01 per hour. However, tests were too 
brief to be conclusive. 

The design of the Atlas pump requirea less training 
for the operator. 



Recommendations > which are included in many rep'orts, 
are based on* conclusions . Recommendation^ suggest future 
action. -For -instance, following the previous conclusions 
on the McWhirter and the Atlas* pumps , thjs 'writer might 



Ms 
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recommend which pump the company should) purchase . This 
kind of Conclusion is relatively easy to determine. But 
consider another* situation: a study is .made to determine 
the practicality of installing a solar heating assist unit. 
The researcher finds tfrat cloudy and sunny days are about^ 
equal in number and that conclusions are about even, pro 
and con. Under these circumstances, recommendations become 
complicated. 

Conclusions and recommendations must be based on evidence 
and intuition. Conclusions, which usually come first, state 
the evaluation of evidence; recommendations present solutions 
to a problem. 

Recommendations may be written in either second or 
third person, depending on the company's (an4 the writer's) 
purposes. 



EXAMPLE E: WRITING RECOMMENDATIONS, 



SECOND PERSON: 



You must provide adequate ventilation when 
mixing chemicals. 



THIRD PERSON: 



Adequate ventilation must be provided when 
mixing chemicals. — 



Sometimes, conclusions and recommendations are presented 
under' one heading. , If they are- together, care should be 
taken to distinguish the two. 
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Appendix 

The appendix, often called the back^natter, is supple- 
mentary material placed at the back of the report. In its • 
simplest form, the appendix might be only a bibliography 
or some specifications sheets. Four items may be included 
in the final section: (1) a bibliography; (2) an appendix; 
(3) a glossary; and (4) an index. Some authorities cate- 
gorize all this information under the term n appendix. M Others 
call only the additional information that could have been 
placed in the body, but which was considered non-essential 
by the writer, the appendix. Usually, a technical' reporr 
does not have an index. This is because management does 
not usually expect a N formal report to be widely distributed, 
or used as a reference. Therefore, th^/ "index is not neces- 
sary - nor is it worth the required investment of time -and 
money . ' 

The key to understanding what appears in the appendix ^ 
is the word; supplementary. Anything -that would be helpful, 
but does not fit into the main text, should go in the appen- 
dix. If the reader must read the appendix to understand 
the main text, $he material should be moved from £he appen- 
dix into the main text. It is not unusual, however, 'for 
'the appendix to contain more information than the body. 
The appendix may be divided into several sections: "Appendix 
A - Transistor Specif ications , M "Appendix B - Possible 
Applications," and "Appendix C - Tube Base -Diagrams , " for 
example. 
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POLISHING THE FINAL COPY 



The final copy is simply a polished rough draft. This 
step gives the writer a chance to lc^^for omissions and 
breaks in l.ogic, as well as mistakes. Certainly, this is 
'the time to look carefully for errors'of all types. Do 
numbers correlate? Are there contradictions? Is each illus- 
tration explained? Are ^heading correct? Do headings : - 
match the table of content.s? Does the report follow the 
original outline — or was the outline changed? 

The writer must also check the isbgic and flow of the 
report. Do the parts fit together well? Are transitions 
smooth? Are notes from different sources woven into a read- 
able whole? 'Some authorities suggest reading the body aloud 
to search for logic and flow. 

Polishing of— the final copy must also include such 
items as checking for misspelled words,, comma errors, and 
other mechanical slips. Letting some^time elapse between 
completioii of the rough draft and the revision is helpful. 
An unbiased r.eader can usually find errors that the writer 
cannot. 



1 PRESENTING THE REPORT ORALLY 

V 

The technician is lucky if the report is to be presented 
orally* This is because of two benefits. The first benefit 
is that organizing to give the report orally is an excellent 
way to determine key points.. If the technician must present 
the report from an outline or rough draft — rather than from 
the final copy - a second benef itAaccrues . The second bene- 
fit is that the technician can^rely on audience input to 
point out the report's weaknesses. 

* 
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The module on oral; presentations gives suggestions 
on^preparing an or'al report. The written report and the 
.oral report follow the same f>l"an, with some exceptions. 
The oral introduction may contain illustrations, quotes, 
questions, or 'other types of beginnings suggested in the 
oral presentation module; whereas, the written report tends 
to begin more t'ersely.' The -oral conclusion- may be only , 
the written report's summary, conclusions, and re'commenda- 
tions of it may also contain quotes, personal intentions, 
or other types of endings, as mentioned in TC-07, "Per- 4 
forming Oral and Visual Presentations . ft 

Other than- the introduction and the conclusion, .the 
oral and written reports Should be almost identical. Depend 
ing on the formality of the situation, the oral presentation 
can be read or delivered extemporaneously. However, the 
audience will be more interested in the extemporaneous re- 
port. Only a few situations require that the report be 
read, since this is usually boring to both the reader and 
the audience > < 

Visuals in the report should be adapted to the audience 
A large chart- or drawing, a handout, a transparency, a slide 
-or all of these techniques - can be used to present the 
visual information in a report. • • 

One advantage of presenting a report orally is that 
the preparer can get feedback as to which areas^need clari- 
fication. The writer misses an excellent opportunity if 
the oral report is not followed by a qutest ion-and-answer 
period. The remarks., the questions, the digressions - 
of' the^se give the' perceptive communicator clues as to which 
areas are clear, which areas need clarification, which areas 
need amplification, and which portions of the report are 
over-simplified. . ,f 
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FINAL REVISIONS 



Each stage in the preparation- of a formal report is 
an opportunity to revise, refine, clarify, \nd amplify the 
material. The writer^Hoes not save all revisions, until 
last, although it is joften best to complete the rough draft 
before careful editing is attempted. 

Nevertheless, the writer does try to incorporate as 
many improvements into the final copy as possible. Changes 
should be *bas.ed. on editing principles , the results of any 
oral presentations in whi^h the report has been used, com- 
ments by other readers, neV information discovered since 
the report °was begun, and similar sources. ( 

On the other side of^he picture/ the report may never 
be perfect. This module has treated the formal report as 
if it were the technician 1 s only project. In reality, the 
report will probably be only one task in the scope of the 
technician's duties. When the report .meets the project 
objectives, the technician may stop writing so that, time 
can be devoted to other duties. 

To help students prepare a formal report, portions of 
a student. paper are^ included in Example F. One should remem 
ber that styles and format vary; these examples^present 
only one^style. Other examples appear in th€ discussion 
of formal reports in the research modul e . 



4 
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.EXAMPLE F: COMPILING 




SHED PRODUCT. 



(i V. TABLE OF CONTENT S 

.H 

List of Illustrations* ^ . . . H iv 

, Abstract < . . . \ v 

1 

I r Introduct ion - 1 

II. Treatment . . . . / 2. 

Purpose *\ . . • 2 

Methods >. . . 2 

Diges^tcftT 2 

Composting • • * 

Other , ■ . ■ • * 3 

III* Wastes Disposal . .' 4 

Choosing Land Site . . ; ' 4 

Agricultural Concerns 5' 

Costs r . . .f 5* 

* • Transportation . * 5 

Application Rates 5 

Application Methods ■ 6 

Yields : 7 

Criteria 8 

Cadmium restrictions " . 8 

Pathogens . .' * 8 

Other » 8 

IV. Effects 9 

Environmental 9 

Disease Transmission 11 

V. Public Acceptance . . . .' 14 

VI. Conclusions • 17 

fi * 

Appendix \ 19 . 

Bibliography V 2p 

Glossary A " 21 

EPA Standards A .... I 22 



) 
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Example F. Continued. 



> ABSTRACT 

Sludge is an eSter present thing and must be disposed 
of in some way. Sludge used as an agricultural aid is a 
useful and direct, means of returning nutrients otherwise 
lost to .the food chain. With proper and careful treatment 
of the sludge, none of the associated diseases will have 
been spread to the public. Heavy metal and nutrient con- 
centrations must be calculated and monitored to avoid toxic 
build up which will affect plant growth and can leach* into 
ground water strata, thus becoming a public health concern. 
Public education of the desirability of sludge us'e in agri- 
culture is an important step toward solving present sludged 
disposal problems. 



4 
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Example F. Continued. 



TREATMENT 

In this paper, the disposal of residual wastes from\ 
a sewage treatment plant is being discussed. These residV 
ual'wastes are the settled solids, sludge, from the treat- 
ment process. 

Purpose 

The purpose of treating sewage is to remove as much 
of the solids as possible from the carrier water before 
the water is discharged from the treatment plant. 

The purpose of treating ^udge is to inactivate the 
disease -organisms present and prepare it for some sort of 
disposal. In present day sewage treatment methods, such 
as activated sludge, 3000 gallons of sludge is left for 
every one million gallons of sewage treated. With the* 
advent of tertiary treatment,- this amount of sludge, will 
increase sixfold. 1 * 

Methods 

There are many avenues open for sludge treatment. 
Each one must perform a sterilization process and, since 
sludge is about 95% water, concentration or dewatering 
to some degree is necessary. 

Digestion . Either aerobic or anaerobj(c^digestion 
will 'reduce volatile solids content satisfactorily. It 
has been found, however , ^that anaerobic digestion is most 
efficient at reducing BOD and pathogen levels . Aerobic 
digestion is the most costly of the two. # 

Composting . Composting has been accepted by the EPA 
as both PSRP and PFRP (see appendix). Properly composted 
sludge deduces a sanitary humus-like material. Composting 
converts 20-30% of the volatile matter to CO2 and water 
producing an overall volume reduction of 30-40%. Because 
the composted material reaches thermophilic temperatures, 
it is practically v free of pathogens. 3 
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Example F, Continued. 



. ~ : 

> page 5 . 

of money spent for the acquisition of land ttb be used in 
waste water disposal systems. 20 <g£cently , % the EPA has - x 



c— 



/ 



given this grant money to help covW: costs of leasing'^ land 
as well. 21 * • 

Agricultural Concerns 

Municipal sludge, being a human waste by-product, 
has all the nutrients and trace elements th^t people con- 
sume at one time or another and do^not use. This makes . ■ 
it an excellent fertilizer because^ it can supply any - 
nutrient that a crop needa^ The crop should be considered^* 
as to its abilities to absorb nutrients that are prevalent t 
in the sludge. Corn 'hasv been found to be a good crop tS 
crop in sludge treated soils because of* its high uptake / 
rates of nitrogen, 22 thusuremoving ( it from* the* soil and 
retaining it. to the food cn^in. 23 j » * 

j \ . i 

It is usually good to follow tile normal crop patterns 
of the area.' These patterns haye become established be- 
cause of ^favorable soil, climatic, and economic patterns # J 
and will probably maintain thest advant^es in a sludge 
application system. 21 * * * , 

Costs . The EPA has determined that on an average in 
1976 it cost $61/dry ton to dewater sludge and $24/dry tym < 
to transport and spread this dew^t^red sludge for a total 
cost of $85/dry ton. The total .post of transporting and 
spreading wet sludge was $32/ton. 25 , $ 

Transportation . A tank truck is the most common 
method of transporting liquid or dewatered sludge. Trucks 
are the most energy consumptive but are more reliable and * 
more flexible 'than other alternatives. Other alternatives 
often use trucks as an initial or final step in transpor- ' 
tation* Other alternatives include barges, pipelines, and % 
railroads* 26 

* . 

Application Rates . Sludge application rates recommended 
for crop production are calculated in much the same manner as 
commercial^ fertilizer application rates. 'The main limiting 
.factor in sludge application is heavy metal concenttation. , 
The following formula has been worked out to determin^The 
dry- ton/acre limitations for a given sludge. 
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IV. CO NCLUSIONS • , 

— z « 

• « 

<. • •* 

From this paper it can be concluded that: 

i 

« ' s 

1.; Sludge is a. necessary evil. 

0**2. s Careful conscientious treatment and management of sludge 
are essential to a successful* sludge use program. * 

3. Sludge treated soil can increase crop yields above the 
• yields achieved by commercial fertilizers. 

« a 4. * Sludge use. can lower or eliminate commercial fertilizer 
9 ' use on crop lands. . ■„„ 

5. Sludge can^be used to reclaim marginal lands. 
* • *' 

b. Sludge can be« safely used from both environmental and 
health standpoints;*. 

7. _ Composting, 'neat drying, and digestion offer the best 
stabilization^ results.- 0 

% 

. b. Composted sludge^ of fers the advantage of organic- content. 

o 9,. Buying .land outright is probably the best niethod of 

. • obtaining disposal sites t because of the 75% reimbursement 

clause* in the EPA law. 6 , • 

■ * - r , 

10. New' s stringent laws will force changed in municipal dis- 
charge practices. 1 t 
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FOOTNOTES 

*Grove Enrich,. "Formulating Public Wastewater Policy," 
Water and Wastewater Journal ,^ 40 (January 1978), 161- 



2 James Hinson, Was t ewa t et yTr a^kmen V (N.ew York: New 
American, 1975), p. 24. 

'3, 



Gerald Mann and 



> 



Forest Herfeld, Theory of Disposal 



(Dallas:,. W & W Associa-tes, Vilffi, p. 40. 

it ' * ■ * * 

Water treatment j varies in Spain. Key differences 

# are discussed in John Lear T s " T^ie' Rain in Spain" and Where 

It Gogs (New York: Falls Incorporated, 1974). 
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Example F. ° Continued. 



1. 

3. 
4. 



. . . GLO SSARY " - . • 

Aerobic with tlife presence of* aii>. 
Anaerobic — without the presence of air. 
BOD — five day Biochemical' Oxygen Demand. 



Chemical formula- and names'—' 

N0 3 — Nitrates 

NQ2 "—'Nitrites 

NiU — Ammonia 
..Ni - Nickel 

N — Nitrogen 

Cdv — Cadmium 

Cu Copper . - / 

P T — Phospl\©i?us 
°Zn Zinc 



5. 
6. 
7. 
8. 



PSRP — Processes to Signif Icantrly ReduceiPathogens; * 

• - \ 

PFRP — Processes to Furthef Reduce Pathogens.* 
SS — Settleable Solids. » \ 9 , 

— V » — fl • 

\ * • * 

Tertiary treatment — a. third stage of treating wastewater 
making if of cqnsumablje quality,, • 



Thermophilic* —.temperatures ranging between, 45°-60°C. 
* Sefe ne$t page. ■ , . 

" a ' 




v 
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EXERCISES 

• * Unlike exercises for previous modules, all exercises' 
for this ' module concern one project — the formal report. 
^E^ch- exefcise is par-t of the final report; exacting comple- 
tion of; each exercise is important to the report's success. 
^Exercises may be completed in a brief period. of time toward 
the end* of th£ course ; or tacked task by task throughout - 
, the cour-s'e, if the instructor wishes "to incorporate student 
practice of the skills from, each module as the material 
"is, Studied , * 

1. Select* three possible topics'that meet the following 
criteria. The^report will: 

a*. Contribute to the student's knowledge. 

: \b! Dfeal with. the student's major area and one other « 
varfea on 'campus. 

c„* Result in the report length^that is assigned 

V . ( by thQ. instructor . x 

/ d. IfVecessary, involve bothTl ibrary research'and \ 

.* .pe'rsonaL 'experiments *\but must be -thoroughly * 

\ N . ' 

researched. ✓ , \ • 

e. .Be diverse*, cVmplex, or recerrt enough' that no 
v single ■ source thoroughly discusses ' the subject;. 

, f , a Be ~Wsed on an ac^quate number of references. 

" ^T^ p minimum number will be set- by the instructor.) 
% • 4 After criteria considerations , N turn in three topics 
-in order of preference. * * 

2. Conduct a preliminary search* for -potential sources. 

V » Compy.a the list into 9. formal bibliography.. Minimum 
\ number pf "references and bibliographical style will 
c . * bif.set by the instructor. , ?\ace the tentative* title 
or. the' formal report on'the ,top line instead of the* 

word > ,f Bib\iography„ M \ • 

\ \ i, 

• .• . . .• •. • \ 
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3. 



4. 



7. 
8. 
9. 



Construct a tentative outline for the report, placing • 
the tentative title on the top line. 
Using^the outline as a guide, take notes on »the sub- 
ject selected, Follpw the format shown in the module 
on 4 research . 1 
Write an introduction of I 00- 2 0 6^" words . Be sure to 
include "the four ^S^ntials. 

Construct a rough draft of the body of the report. 
Pay special attention to (1) assembling the notes in 
a smooth fashion, (2) inserting headings correctly, 
(3) utilizing visual illustrations , ^and. (4) correctly 
documenting or footnoting all borrowed information. 
Revise the body of the report. 
Construct front matter and back matter. 
Present a five-minute oral presentation. *This should 
be followed by a defense and quest ion-and-answer. ■ ses - 
.sion with the 'class. The instructor*' may ask that others 
who might be affected by the formal report be guests 
during the oral presentation. . • m ..- 
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TEST 



l.« List four aspects of a report topic over which the 
writer has -control. . ■ ^ 



2. "List three ramif icaljions of selecting a purpose for 
a- report. , ' . 



3.' List eight characteristics that can be considered 
in an audience analysis, . 



*4." How may a 'report have' legal ramifications-? 
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5. 



List three steps in. developing a plan for 
Give three suggestions for each step. * 



a -report . 



6. List /the four items of information that should go on '< 
note card. 



3 * 

7. List the items, or pa£ts, a, formal report usually cer- 
tains, indexing, parts under; three general headings^ - 



r 



'^3 
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Explain the purpose of ea£h of the three major sections 
of a formal report. 



List and definS four objectives an introduction 
should .accomplish. 




r ft t \ 



Compare summaries, conclusions, and recofl^^^^po,!^ „ 
What is the key to writing conclusions anchor? 
tions? 



•2S4 
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List five suggestions for revising the rough copy. 



3 : 



Explain two "advantages of presenting a written 
report orally. * V 



Explain *the statement," M A report will never be perfect 



